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CHAPTER I 
INTRODUCTION 
 
 The College of Design at Iowa State University was established in 1978 by bringing 
together four departments extracted from various colleges on the Iowa State campus.  The 
premise at the time was that these four, soon to become six, different programs were all 
design disciplines and therefore naturally belong together.  This assumes that the six design 
programs; Architecture, Landscape Architecture, Community and Regional Planning, Interior 
Design, Integrated Studio Arts, and Graphic Design; have something in common.  Since 
1978 the programs in the College have gradually grown together, and most members of the 
College Design would agree that as design disciplines we do, indeed, have some 
commonality.  The problem is: no one has ever identified the commonality among the design 
disciplines.   
 Several years ago, the College of Design instituted a new shared Core Foundations 
Program.  The theory behind this program is that the six major programs that comprise the 
College of Design should have common skills or modes of thought.  Furthermore, in a group 
of disciplines that collaborate in the professional environment, the shared foundation would 
give students a shared language and sense of community once they move into the 
professional arena.  When the Shared Foundation was created, it was intended that this sense 
of community and shared language would extend to the faculty and students of all six 
departments.  Students who are initially exposed to all the disciplines would be better 
equipped to make more informed career choices.  The importance of the core foundation was 
underlined by the 2005 Program Evaluation Report. 
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The College has developed an innovative and exciting opportunity in the integrated 
curriculum recently implemented in the first year. This is a clear strength of the College, and 
provides opportunities that go far beyond the first year. (See below) In its current structure, 
the first year curriculum is an important attempt to underscore the commonalities among the 
College’s disciplines and to instill in students, and encourage in faculty, an appreciation for 
that sense of commonality. The College is to be congratulated for the far-sighted effort, and 
encouraged to continue its development into the future, as this program matures and evolves.  
(Melnick et al., 2005, p. 3-4) 
 
 At the time the shared Foundation Program was initiated, no comprehensive study 
was conducted to determine the actual thinking skills, knowledge bases, and manipulative 
skills which are foundational to the majority of departments.  The present Foundation rather 
seems to have added a few features to the first year coursework of the College’s most 
celebrated program, the Architecture foundation.  According to Gaff and Ratcliff, listening to 
the system is an important first step in planning an interdisciplinary program. 
The first and most important principle is the importance of listening to the system to find out 
what is actually happening.  Rather than imposing a single model or making a priori 
assumptions about what will work best. (Gaff and Ratcliff, 1997, p. 400) 
 
 As vital as the goals of the new shared foundation are to student success in design, the 
program has been plagued by nagging doubts that the foundation courses incorporate 
material that is relevant to the instructional needs of the programs it feeds.  These doubts 
were also noted by the Program Evaluation Committee: 
First, there does not yet appear to be a shared vision across the departments in the college 
about where the design core should lead. In other words, the potential impacts of this first 
year on succeeding years has not yet been fully envisioned or anticipated.  
(Melnick et al., 2005, p. 6) 
 
 The natural content of the shared foundations program would be material that is 
significant to all the departments in the College.  The College of Design was founded on the 
assumption that commonality exists between the various departments that form the College; 
faculty and virtually everyone in the college adhere to this belief.  The problem is: no one has 
ever determined what the areas of commonality are.  The initial purpose of this study will be 
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to discover and describe the commonalities among the degree-granting programs in the 
College of Design at Iowa State University.  This problem is compounded by disciplinary 
lenses and vocabulary as noted by both Gaff and Ratcliff and Mansilla, Miller and Gardner. 
(Mansilla, Miller, & Gardner 2000, p.18) 
Interdisciplinarity is a complex concept.  Attitudes are shaped by differences of disciplinary 
worldview, professional training, and educational philosophy.  Given this diversity, a vital 
first step is to clarify what each group means by the concept and its related terminology. (Gaff 
and Ratcliff, 1997, p. 400) 
 
A pilot study prior to the present inquiry, for example, revealed that the term, “rendering” 
could be synonymous with “drawing,” in Graphic Design or Integrated Studio Arts; however 
in Architecture or Interior Design, it is more equivalent to, “coloring.”  The inquiry process 
of this study must bridge these differences in disciplinary lens and terminology. 
 The issues that have arisen in the shared design foundation at Iowa State University 
are not unique.  In a recent keynote address, Mary Stewart, Director of Foundations at 
Florida State University, noted: 
         They (the faculty) believe in the value of the shared experience and are convinced that a 
deliberate transition from high school and art school is beneficial. 
         Generally, the upper division teachers respect this commitment, but often question the 
education the freshmen receive. The material taught doesn't always match the specific skills 
needed in their discipline. As a result, a "second foundation" must be offered in the 
sophomore year to provide the students with these specific skills.. The upper division teachers 
conclude that the foundation program is a failure, and an endless cycle of curricular 
discussion follows.  
(Stewart 2008) 
 
One of the questions that Stewart later posed as significant in establishing curriculum 
priorities was: 
“How do we define ‘foundation?’ In the computer age, what ARE the basics?”  
(Stewart 2008) 
 
Apparently, there is a need in post-secondary design education to arrive at some 
Understanding of what learning really is foundational to the study of Art and Design 
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 The issue to which Stewart has alluded is that the traditional basic course for Art and 
Design Disciplines was the Bauhaus Basic Course model which provided a sampling of all 
the media taught in the school.  Media were closely associated with a related discipline.  The 
issue facing contemporary schools of art and design is that media and disciplines have 
proliferated to a point where exposing the student to all the discipline-specific media is no 
longer possible in one or even two years of study.   
Problem 
 While Design disciplines assume that some commonality exists among disciplines 
that call themselves, “Design;” this commonality is largely undefined.  The lack of definition 
has become problematic to curriculum efforts at Iowa State University and other 
postsecondary design institutions, especially with the emerging need for shared foundations 
curricula. The College of Design at Iowa State University consolidates a particularly diverse 
assortment of design disciplines, and is therefore an ideal environment in which to study 
commonality among design disciplines.  Part of the problem, however, is that the disciplines 
themselves tend to see the same concept with different lenses and identify it with different 
descriptors.  Still another part of the problem is that we can no longer use media to define 
design disciplines, we must take a broader view.  
 The establishment of the new Design Foundation Core curriculum has made it 
essential, at this point in time, to arrive at some conclusions about our common ground. 
Curriculum development has been plagued by lingering disagreement about what the actual 
content of the core should be.  A reasonable answer is that the core should be composed of 
content essential to all the degree programs in the College of Design.  This is to say it should 
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be drawn from the unidentified commonality shared by all six design disciplines.  The time 
has come to discover what, if anything is shared by the disciplines that we call, “design.” 
This study is a first step in understanding the commonalities among modern design 
disciplines at Iowa State University and elsewhere.   
Purpose 
 The purpose of this study was to establish the actual core thinking skills, knowledge 
bases and manipulative abilities in the College of Design at Iowa State University and 
perhaps elsewhere.  It was a two-fold process, including both a discovery process and a 
validation survey.  The discovery process produced a list of skills, knowledge bases, values, 
and thought processes that appear common to most or all of the six programs in the College 
of Design.  This list was initially assembled from two sources:  an analysis of the 
accreditation standards and guidelines set forth by the relevant accreditation associations for 
each discipline in the College, and a series of interviews with faculty from all six degree 
programs.  The interviews elicited the qualities common to students who are or become 
successful in each discipline, explored disciplinary lenses, and checked the match between 
accreditation expectations and practice.   
 The result of this interview and document analysis process became survey instrument 
which validated the material collected in the qualitative phase of the process and creates a 
shopping list of possible core elements for a multidisciplinary Art or Design program.  The 
goal of this survey was to bridge lens or vocabulary differences in order to to determine what 
really is basic in a given school of Art or Design.  In a real sense, this project completes Gaff 
and Ratcliff’s directive: 
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The first and most important principle is the importance of listening to the system to find out 
what is actually happening. (Gaff and Ratcliff, 1997, p. 400) 
 
 The by-product of this study was a process or methodology that can guide diverse 
multidisciplinary programs, in establishing core.  
Research Questions 
 One important assumption, and perhaps necessity, of this study is that the level of 
exploration must be broad and at a conceptual level as opposed to specific media or projects.  
Media or projects would tend to be discipline-specific and therefore would not produce the 
broader view required by the problem.  To produce the desired level of exploration, a classic 
educational concept, Benjamin’s Bloom’s Taxonomy and Domains of Learning, was applied 
to the question design. (Bloom et al., 1956)   The various accreditation documents 
demonstrate a certain concurrence with this approach:  
o Understanding—means the assimilation and comprehension of information 
without necessarily being able to see its full implication. 
 
o Ability—means the skill in using specific information to accomplish a task, 
in correctly selecting the appropriate information, and in applying it to the 
solution of a specific problem.(NAAB, 2004, p. 11) 
 
Planners integrate knowledge, skills and values to anticipate the future (PAB, 2006, p. 14) 
 
The criteria include three major kinds of educational outcomes: knowledge, skill, and values. 
o Knowledge includes the comprehension, representation, and use of ideas 
and information in the planning field.  
o Skill is the use and application of knowledge to perform specific tasks 
required in the practice of planning.  
o Values inform ethical and normative principles used to guide planning in a 
democratic society.   (LAAB p. 15) 
 
Students understand and apply the knowledge, skills, processes, and theories of interior 
design. (CID, 2006, p. 8) 
 
 
 
 
 
 7
The questions to be addressed by the preparatory phase of this study are: 
 
Allowing for differences in disciplinary lens and terminology, what commonalities can 
we identify among design disciplines?  
 
• Based on the Accreditation standards for each discipline, what commonalities 
can we observe allowing for differences in lens and vocabulary? 
 
• How do faculty describe the manipulative abilities, thinking skills, and 
knowledge bases that characterize successful students in each discipline, and 
are there commonalities among these observations?   
 
• Is the faculty perception of the discipline consistent with the accreditation 
standards, how does the program at Iowa State University differ from, 
interpret, or exceed the standards? 
 
• Which of the discovered commonalities are most fundamental? 
 
On the other hand, the knowledge bases, thinking skills, values, and manipulative abilities 
identified as core to Design Studies should not be so broad that they simply repeat the 
General Education Core.  We want to identify skills and modes of thought are fundamental to 
design. 
Theoretical Framework 
 Design Foundations is a curricular area that is currently being reinvented.  Traditional 
paradigms no longer seem to fit contemporary needs, but new paradigms have been slow to 
materialize.  Two traditional models of entry-level study in Art and Design exist:  The 
Bauhaus Basic Course, and the Master-Apprentice model.  The Bauhaus Basic Course 
replaced the Master-Apprentice model in the early modern era, and tends to dominate 
traditional thinking in Design Foundations.  The developmental process for the Bauhaus 
model was simple; the master design educator, Joannes Itten, wrote the course.  
The work they submitted for admission to the Bauhaus did not reveal their individuality.  It 
was difficult to form a judgment about the students’ talent and character. 
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       With my students in Vienna, I had discovered that it is possible to awaken slumbering 
talent for art and to intensify individual originality.   I therefore proposed to Walter Gropius 
that all students who showed an interest in art should be admitted provisionally for one 
semester.  We called this trial semester the “Basic Course.”  The name Basic Course therefore 
originally implied neither special subject matter nor a novel method of teaching.  I took over 
direction of the Basic Course in the fall of 1919.  Walter Gropius generously gave me 
complete freedom with the structure and theme of the course.  (Itten, 1964, p. 9) 
 
The Basic Course had three stated objectives: 
1. To free the creative powers of the student and give students confidence in their own 
creative ability 
 
2. To make the student’s career choice easier, discovery of affinity or talent with specific 
materials 
 
3. To convey the fundamental principles of design 
 
 In practice, the purpose of the Basic Course was to teach the fundamentals of design 
applying them in innovative ways to a variety of media.  It was in many ways a sampling and 
sorting approach; based on their performance in The Basic Course, students were selected (or 
Figure 1 Bauhaus Curriculum (Itten, 1964, p. 13)
 9
denied admission) into the various disciplinary areas at The Bauhaus.  Students who, for 
example, demonstrated talent in fibers would advance into the weaving classes.  Media and 
Discipline were closely associated as we continue to see them today, and the media taught in 
the Basic Course were congruent with the disciplinary programs at the Bauhaus.    
 In contemporary Design Programs, however, the Bauhaus Model has become 
problematic.  Design disciplines and media have proliferated and it is no longer possible to 
sample all of the media found in a post-secondary school of design.  Faculty and programs 
contend with one another for the limited time available in the Foundation. It continues to be 
the case at Iowa State University and elsewhere that performance in the entry level courses is 
the basis for selection into the more advanced programs. Therefore, it is problematic if the 
foundation provides an inadequate sampling of work related to a given discipline. 
 If Core Foundations is to succeed we will need to take a broader view of Design skills 
than media and materials can offer.  In this regard, Benjamin Bloom’s Taxonomy and 
Domains of Learning will be useful.  During the 1950’s a group of Educational Psychologists 
led by Benjamin Bloom developed a taxonomy of learning objectives and three categories of 
learning, known as the Domains of Learning (Bloom et al., 1956).  The Domains of Learning 
were:  Cognitive, Affective, and Psychomotor.  Educators have tended to divide the 
Taxonomy of Cognitive Skills into two levels of thinking:  Higher Order Thinking and 
presumably, other thinking.  
It (Bloom’s Taxonomy) categorizes thinking skills from the concrete to the abstract—
knowledge, comprehension, application, analysis, synthesis, evaluation. The last three are 
considered HIGHER-ORDER skills (Alvino, 1990) 
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 Thinking Skills, Psychomotor skills, and perhaps even Affective thinking can 
potentially structure a broader understanding of commonality among Design disciplines.  The 
problem with the thinking skills approach is that few design educators will be familiar with 
this terminology and conceptual framework.  
 As we have already noted, Gaff and Radcliff have said that attitudes toward 
interdisciplinary curriculum development are shaped by disciplinary worldview and that a 
vital first step in interdisciplinary curriculum development is to clarify what each group 
means by a given concept and its related terminology (Gaff and Ratcliff, 1997, p. 400).   In a 
more lengthy discussion, Mansilla, Miller and Gardner, describe the same phenomenon as a 
disciplinary lens. (Mansilla, Miller, and Gardner 2000, p.18)  Disciplinary lens seems an apt 
description of this tendency; we tend to see and describe the world according to our training 
and experience base.  In terms of theoretic framework, therefore, the present study must 
explore these differences in the way various design disciplines see and describe design 
concepts.  
Figure 2 Higher Order Thinking Skills 
Adapted from: http://officeport.com:80/edu/blooms.htm 
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 It is apparent that the theoretical basis for an exploration of commonality among 
design disciplines as it relates to multi-disciplinary curriculum development is diverse.  The 
available research is only somewhat related to the tasks of core development and design 
foundations.  It is time for designers to examine our perceptions of design fundamentals and 
come to some understanding of what we share.  
Significance 
 There is an urgent need within the College of Design to identify and understand the 
common ground among the programs that comprise the college.  This need has become more 
apparent in recent attempts to develop a shared foundation.  A clear perception of the shared 
common concepts will move us toward realization of the commendable goals of the Core 
curriculum: shared language, interdisciplinary professional collaboration, and a sense of 
community. In fact, economic and educational conditions are causing other colleges and 
universities nationwide to examine the value of shared foundations curricula.  How to 
develop a successful, integrated foundation is, therefore, a topic of considerable interest. This 
study will serve the needs of The College of Design at Iowa State University, and the 
discovery process should interest design educators everywhere. 
Summary 
 This study provides a new perspective on design fundamentals.  In an attempt to find 
a definition of design that is less dependant on media or materials, we explored the skills and 
modes of thought necessary to the study and practice of design.  Based on the accreditation 
documents and twenty-four interviews with expert faculty from diverse design disciplines, 
this study begins to establish thematic similarities among the design disciplines.  The central 
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purpose of the study was to discover commonalities among the design disciplines in the 
College of Design at Iowa State University. The need to understand these commonalities was 
an extension of the purposes established in the founding of the College.  The current need, 
however, evolver from the 2005 Evaluation Report and from the issues surrounding the new 
Core Curriculum.   Other colleges and universities are also struggling with the development 
of an Art and Design Core Curricula.  Lack of literature about developmental processes for 
multi-disciplinary core curricula has complicated attempts to develop these new shared 
foundations.  This paper may also be a first step in filling that void in the literature.  The 
study uses a validated approach that may be used to identify the actual core of a diverse 
multidisciplinary College of Art and Design.   
 One of the difficulties inherent to this study was the intention to apply a theoretic 
framework in Bloom’s taxonomy, that was unfamiliar to many of the participants.  Another 
difficulty is the issue of differences in disciplinary lenses and terminology. The chosen 
discovery process, therefore, was an interview structure which allowed for follow-up 
questions and deeper exploration of concepts and terminology.  For this reason, the chosen 
methodology is a modified case-study approach which began with a review of the 
accreditation documents, and concluded with faculty interviews.  Each discipline was 
considered a case, in which interviews augmented and clarified the document review. The 
information gathered from both the interviews and the document analysis was compiled and 
used to produce a list of tentative commonalities fro validation. The case studies provide 
some insights that can then be used to generate a discovery processes that bridge differences 
in disciplinary worldview and terminology. 
 13
CHAPTER II 
REVIEW OF THE LITERATURE 
 
 Literature on the topic of commonality among design disciplines or multidisciplinary 
core development is at best sparse, and at worst absent.  What we do find are a number of 
bodies of knowledge which are tangent to the present question, but have some potential to 
inform the intended exploration.  Literature of interest centers around six hubs:  The College 
of Design, professional accreditation requirements, the concept of Core, interdisciplinary 
curriculum development, Design programs and pedagogy, and first year programs.  Each of 
these bodies of knowledge offers some useful information and each presents some issues that 
make it less than useful.  
The College of Design 
 The College of Design at Iowa State University is something of a composite college, 
having been formed as recently as 1977; it combined departments from three different 
colleges.  All of these departments had one thing in common; their chief concern was some 
form of design.  Applied Art came from the College of Home Economics, and was renamed 
Art and Design.  Architecture came from Engineering, and Landscape Architecture came to 
College of Design from the Horticulture department of the College of Agriculture.  
Community and Regional Planning was originally known as Urban Planning, and developed 
from a branch of Landscape Architecture, becoming a program in its own right at about the 
time the College of Design was founded.  These programs have tended to integrate and 
proliferate since they were united in the current College of Design Building. (Croyle 2003) 
Landscape Architecture, Community and Regional Planning, and Architecture continue to be 
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degree-granting programs.  Art and Design has diversified into three degree-granting 
programs:  Integrated Studio Arts, Graphic Design, and Interior Design. Three other 
fledgling programs are also developing within the College:  Biological and Premedical 
Illustration, a pre-professional program; Computer Game Design; and Design Studies, which 
includes generalized design studies and has a strong history and theory component.   
 Beginning in 2004, the College of Design initiated a shared foundations program.  
Students wishing to enter the College of Design would take a common group of courses, 
currently four, during the first year: Design Representations, a drawing class; Design Studio 
102; and Design Cultures.  At the conclusion of this series of courses, students submit a 
portfolio of their work as an application to the design program or programs of their choice. 
Based on this portfolio, their grade point average, and a required essay, students are accepted 
or not accepted into the various degree-granting programs.  The current program is, in intent, 
based on thinking skills; a current brochure supplies this list: 
1. Critical thinking 
Ability to begin to think critically and solve problems creatively, and apply these skills in the 
creation of your own work 
2. Visual organization 
Ability to recognize, understand and apply fundamental concepts of visual organization in 
two- and three-dimensional design 
3. Visual translation 
Ability to translate objects observed and imagined through collage, drawing, mapping, model-
making, and other techniques 
4. Media 
Ability to handle and understand a variety of media and material processes 
5. Research 
Ability to research, analyze and appraise a variety of references and resources 
6. Ethics 
Awareness of the artist’s, designer’s and planner’s potential impact on the individual, society 
and environment 
7. Communication 
Ability to demonstrate basic design literacy in oral, visual and written presentations 
8. Collaboration 
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Ability to develop basic knowledge of and experience in collaborative design endeavors 
9. Critical evaluation 
Ability to analyze and evaluate your own design work and that of others against a range of 
criteria 
10. Professional awareness 
Awareness of the unique qualities of the design professions and disciplines represented in the 
College of Design (Iowa State University 2007) 
 
  
The list provides an impressive list of thinking skills, mostly what we have come to call 
“higher order thinking skills,” the “Media,” entry suggests some psychomotor development, 
and the “Ethics,” entry suggests some measure of affective learning.  The description of the 
learning under “Ethics,” however, is arguably lower level knowledge rather than actual 
affective learning.  The issue with the higher order thinking skills presented is that they 
sound impressive, but we do not know whether these skills are the most significant, whether 
or not they are foundational to the existing programs, or whether they are common to all of 
the programs in the College of Design.  Some of the thinking skills listed tend to duplicate 
others; Critical evaluation, Critical thinking, and Research are all quite similar.  In practice 
Visual translation is emphasized nearly to the exclusion of the other skills, and Visual 
Translation was mentioned only infrequently in the interviews and not at all in the 
documents.  Furthermore, because targets for the thinking skills are unspecified, there is little 
to differentiate this plan from other disciplines; Critical thinking, Ethics, Critical Evaluation, 
Research, and Communication could be an English class as easily as a Design Core.  The 
web page for the Liberal Arts Core at Iowa State University points out the difference 
between a general core and a disciplinary course of study. 
Whereas the courses in a major are designed to develop mastery of a specific field or 
discipline, courses in general education are designed to establish a strong, intellectual 
foundation for all specializations (ISU LAS, 1995-2004, Goals page) 
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The strength of the current Core competency list is that it focuses on learning and thinking 
skills as a broader perspective, perhaps too broad; the issue is that the linkage to the 
disciplines is poorly defined.  The list is probably too long, and it does not directly reflect the 
needs of all the disciplines, and we don’t know which skills would support most or all of the 
programs in the College.  The current program was built on assumptions, not research.  
 
Professional Accreditation Requirements 
 Four of the six degree programs in the College of Design are governed by 
professional accreditation and certification boards, Architecture, Landscape Architecture, 
Community and Regional Planning, and Interior Design.  Graphic Design and Integrated 
Studio Arts are moving toward compliance with program certification standards but are not 
currently governed by them.   There is some difference between the professional 
accreditation boards and program accreditation; graduates in Architecture, Landscape 
Architecture, Community and Regional Planning, and Interior Design are eligible for 
professional licensure by virtue of graduation from an accredited professional program.  
Students graduating in Integrated Studio Arts or Graphic Design may practice without 
certification, but find more employment opportunities if they graduate from a compliant 
program.  Architecture is accredited by the NAAB (The National Association of 
Architectural Boards) and by the State Licensure Standards which comply with the NCARB 
(National Council of Architectural Registration Boards).  Landscape Architecture is 
accredited by LAAB (The Landscape Architectural Accreditation Board), Community and 
Regional Planning is accredited by PAB (The Planning Accreditation Board), and Interior 
Design is accredited by CID (The Council for Interior Design Accreditation), a division of 
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FIDER.  The published standards vary widely with regard to the way learning is described; 
some are quite general others are very specific.  Some of the standards focus on thinking 
skills while others are more task and outcome oriented.  These differences make comparison 
difficult, but not impossible.  Both NCARB (Architecture) and NASAD (Studio Arts and 
Graphic Design) go so far as to describe an appropriate Foundation: 
Individual learning experiences within a non-building spatial context; beginning user 
consciousness with a familiarity of spatial analysis, design process methodology, and 
development of communication skills; design literacy (NCARB, 2007, p. 13). 
 
Common Body of Knowledge and Skills. Irrespective of their area of specialization, 
students must acquire the common body of knowledge and skills outlined in Section VIII.B 
below that constitutes a basic foundation for work and continuing growth as an art/design 
professional. (NASAD, 2007-2008, p. 79) 
 
The NASAD Handbook continues to describe a program that includes historical, 
contemporary, and cultural sources, the elements and principles of art and design, 
compositional strategies, drawing, color, and concept as a source of creative work. 
Interestingly, the NASAD Handbook speaks frequently of “creative work,” as evidence of 
program effectiveness, but never suggests students should think creatively.  
 Looking broadly at comparative list of competencies specified by the relevant 
accrediting associations (Appendix B) one begins to note that the 186 mentioned 
competencies begin to cluster around a more basic list of categories: 
Thinking Skills 
1 – 8  Generic Thinking Skills 
9 – 15  Research Skills 
17 – 32   Creative Problem Solving Skills 
46 – 49   Interdisciplinary thinking & collaboration (arch leadership) 
26 – 32   Concept or Criteria based design 
33 – 39   Spatial thinking 
39 – 42   Ability to contextualize the design 
 
Affective Skills 
52 – 54  Ethics, values and moral reasoning 
55 – 56  Environment as a value 
57 – 59 Respect for Client needs and diverse users  
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Knowledge 
65 – 66 Design process and method 
68 – 79 Communication 
88 – 101 Human-Design interaction 
103 – 116 Design Theory, Principles, and Composition  
119 – 148 Media and Materials  
150 – 154 Environment and ecology 
174 – 176 Technology and equipment 
 
Manipulative Abilities 
177 – 183 2D Representation, drawing, digital, and sketching 
183 – 185  3D Representations, drawing, model building, and prototypes 
 
Mixed 
Design context: 41, 42, 44, 85, 86, 157 – 170  
Professional expectations and values:  61, 63, 172 
Business practices: 80, 81:  
Client interaction:  57, 58, 59, 66 
Interdisciplinary thinking: 46, 47, 48, 49, 117, 118 
Diverse needs:  57, 58, 59, 171 
  
The comparison of accreditation standards may have raised as many questions as it answered. 
The areas where we find accord are the same things we tend to see in the General Education 
Core:  Analysis, Research skills, Ethics, Speaking skills, Writing, and a specific History.  
Often what is not said is as significant as what is.  All six disciplinary standards mention 
Analysis as a thinking skill, but only four mention Synthesis, nonetheless, it is apparent in 
most of the disciplines that Analysis is completed by some synthetic act.  The issue is 
vocabulary; often “design,” “project,” or some other phrase expresses synthesis.  The CID 
Standards provide an excellent example of the problems involved in interpreting the 
standards.  Interior Design is one of the two disciplines that fail to mention Synthetic 
thinking, however it is apparent from the following that Synthesis is the purpose for 
Analysis: 
Student work MUST demonstrate programming skills, including:  
d) problem identification.  
e) identification of client and user needs.  
f) information gathering research and analysis (functional requirements, code research,  
    sustainability issues, etc.) (CID, 2006, p. II-11) 
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The issue here is terminology; the student needs “programming skills,” one of which is 
Analysis; Research and Problem identification are also included.  “Programming,” however 
has a meaning not familiar to many of us in this context.  The following begins to clarify the 
meaning: 
...justifying design solutions relative to the goals and objectives of the project program  
(CID, 2006, p. II-11). 
 
It appears that in this context, “program,” refers to design or design criteria, in which case, 
Analysis is, indeed, a component of Synthesis. 
 
 Planning is the only discipline that does not address business practices, but in all 
likelihood their requirements of Public Finance, Public Policy and Governmental Systems fill 
the same need.  According to the accreditation standards, aesthetics are not needed learning 
in either Landscape Architecture or Architecture.  Landscape Architecture never mentions 
aesthetics; NAAB mentions it in the context of leadership.  The architect should function as 
an aesthetic leader in the community, but we are left to wonder where the architect is 
supposed to acquire the knowledge base!  Perhaps it is also the case that the accrediting 
associations make certain assumptions about what will naturally be included in the program.  
However interesting the results, simple enumeration and tabulation will not provide a 
complete cross-disciplinary comparison.  We will also have to deal with lenses, vocabulary, 
and assumptions.  Furthermore, standards are stated minimums, which should not be taken as 
maximums.  Different programs will have different values, and tend to emphasize different 
things.  We would expect strong programs to exceed the standards in several areas. The 
Graphic Design Standard, for example, specifies that the student should learn Typography.  
Iowa State teaches two semesters of fairly intensive Typography, and then integrates the 
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topic into two more semesters.  Florida State University teaches one semester of typography 
and then focuses on image and time-based media.  Both programs might meet the minimum 
standard, but the flavor and needs of the program could get lost in the translation.  It should 
perhaps also be noted that the various Standards documents have a tone that defies 
tabulation, but does tend to characterize the discipline.  LAAB persistently specifies 
discipline specific coursework, while Planning and Interior Design tend to emphasize 
interdisciplinary linkages.  All the disciplines except LAAB expect collaborative activities as 
part of the student experience; NAAB expects that architects will lead these collaborative 
activities (NAAB, 2004, pp. 2 and 22).  When we try to compare different sets of 
accreditation standards, we need to be sure we have the whole picture; the above discussion 
is indicative of the possible missed perceptions.  Still another issue is that some sets of 
standards are quite detailed and complete, others are more general and perhaps assume some 
disciplinary vision of the appropriate educational program.  Finally, only Graphic Design and 
Architecture provide us with even a vague understanding of what knowledge is foundational.  
We will need to fill these gaps with the perceptions and wisdom to professional educators 
teaching in the disciplines. 
The Concept of Core 
The Design Core Foundation is an extremely innovative initiative; however there are some 
conceptual precedents for such a program.  The first of these conceptual precedents is the 
concept of “Core.”  Because this is a “core,” program, it can be compared to other core 
programs, including the liberal arts core.  In point of fact, Buchanan has suggested that 
design should be or perhaps is the new liberal art.   
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This follows the trend of design thinking in the twentieth century, for we have seen design 
grow from a trade activity to a segmented profession to a field for technical research and to 
what now should be recognized as a new liberal art of technological culture. (Buchanan, 1991, 
p. 5) 
 
 The concept of core is, in itself, a dual concept.  The liberal arts core is our most 
familiar association with the core concept, and it probably has roots as far back as Plato.  It is 
rooted in the tradition of an educated upper class.   
The Platonic ideal was theory that supported the sharp cleavage in Greek society between 
citizen and slave.  Knowledge derived from the culture of the leisured class, not from the toil 
of subservients.  Epistemological notions in the Greek Platonic tradition have had a nagging 
resiliency through the ages, transported through time especially via the medium of the great 
English universities, and the instrument or the concept of liberal education.  
       What made the ancient universities fertile ground for the inculcation and transmission of 
the Platonic tradition was that they catered to the elite-leisured class... (Lewis, 1993, p. 177) 
  
Essentially, Plato had separated contemplation and rational thought from talents acquired 
through practice.  Anything that involved toil with the hands was not valid knowledge.  
Consequently, the remnants of the Greek mentality are preserved in the liberal arts core.  
This core, then, is a traditional and deeply rooted belief about what every educated person 
must know.   During the Renaissance, the liberal arts constituted a unified and appropriate 
curriculum: 
It is important to recognize that what are commonly regarded as the liberal arts today are not 
outside history.  They originated in the Renaissance and underwent prolonged development 
that culminated in the nineteenth century as a vision of an encyclopedic education of beaux 
arts, belles lettres, history, various natural sciences and mathematics, philosophy, and the 
fledgling social sciences.  This circle of learning was divided into particular subject matters, 
each with a proper method or set of methods suitable to its exploration.  At their peak as 
liberal arts, these subject matters provided an integrated understanding of human experience 
and the array of available knowledge. (Buchanan, 1991, p.5) 
 
The original concept with the liberal arts, then, was to know something about all there was to 
know.  As it became apparent that one can never know all there is to know, or even all one 
might wish to know, proponents found another value structure in the body of knowledge we 
now refer to as the liberal arts core.  
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Newman’s counter was that liberal education (intellectual culture) “has its end in itself, has its 
use in itself also” (162) A liberal education was robust.  A man possessing it may not be a 
lawyer, engineer, physician, and so forth writes Newman, “but he will be placed in that state 
of intellect in which he can take up any one of the sciences or callings I have referred to, or 
any other for which he has a taste or special talent, with an ease, grace, a versatility, and a 
success, to which another is a stranger” (166) 
     Beyond all, liberal education, by Newman’s conception, was training for gentlemen.  The 
gentleman could not be an expert.  But liberal education “prepares him to fill any post with 
credit, and to master any subject with facility.... (Lewis, 1993, p. 179) 
 
Newman, author of The Idea of a University (1852), has actually begun to describe our 
contemporary view of the liberal arts core.  This is a body of knowledge that enables, it 
teaches people to think in different ways.  It prepares them for the learning that follows. In its 
intention to develop the mind, and the ability to learn, Newman’s view of the Liberal Arts 
Core resembles the current Foundations program in the College of Design.  The problem is 
linkage or application.  We must ask ourselves to what extent learning to think in and of itself 
serves the needs of the College of Design.  Because design is an applied art, it seems that 
application should be part of the plan. 
 The liberal arts core, of course, differs from the Foundation core in the College of 
Design in two ways.  First, it is a university wide base, although in our small colleges, liberal 
arts remains the basis of all studies.  These, logically are known as liberal arts colleges.  
Second, the liberal arts core provides a differentiated knowledge base by sampling a variety 
of thinking styles.  The design core, on the other hand intends to provide a more unified base.  
Classes in the Core Design Program create a shared language, experience, and community 
that expose students to all disciplines within the College (Core Brochure 2007) 
 
 The liberal arts core intends to diversify, while the design core intends to unite.  The former 
purpose of the liberal arts, unifying an elite group has diminished, but the need of the College 
of Design to unite the various design discipline is very real. 
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 The common thread between the core concept and the foundations program in the 
College of Design is that core studies prepare the students for the learning that follows by 
exposing them to useful thinking styles and providing them with a group of understandings 
that makes them part of a given group.  This unification is important, because designers tend 
to work in multidisciplinary settings.  An architecture firm would, for example, have 
landscape architects and interior designers as well as graphic artists.  The preparation of a 
project would often involve all four aspects of design.  Designers, therefore, need some 
common ground with designers in other disciplines.  Some basis of communication between 
design disciplines is therefore necessary.  Buchanan has suggested that this common ground 
is “design thinking.”  
Buchanan posits design as “a new liberal art of technological culture” which can enable us to 
find connections between disparate intellectual endeavors.  For the notion of categories, 
whose fixed boundaries isolate different kinds of knowledge and practice from each other, he 
substitutes the concept of placements-locations where design is practiced more openly and 
inventively than when isolated into categories.  He couples this rethinking of design practice 
with the assertion that design problems are “wicked,” that is indeterminate rather than easily 
closed and defined. (Margolin, 1992, p. 3) 
 
The unifying intent of design thinking, of course, runs contrary to the evolved form of the 
liberal arts core, which tends to divergent sampling.  
Today, these subject matters retain an echo of their old status as liberal arts, but they flourish 
as specialized studies, leading to the perception of an ever more rich and detailed array of 
facts and knowledge, they also contribute to its fragmentation... (Buchanan, 1991, p. 6) 
 
The fragmentation of knowledge is precisely why Buchanan feels design, which is a thinking 
style that forms purposeful connections, should be the new core thinking style. Admittedly, 
even Buchanan sees four divergent applications of design thinking: communications, ranging 
from film to typography; material objects such as industrial products; logistics for organized 
services and strategic planning; and complex systems for living, such as architecture or 
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environmental systems. (Buchanan, 1991, p. 10)  Still, Buchanan feels that the point of 
design thinking is connectedness: 
The central theme of this area is connections and consequences.  Designers are exploring a 
progressively wider range of connections in everyday experience and how different types of 
connections affect the structure of action. (Buchanan, 1991, p. 10) 
 
We might well apply Buchanan’s “Design Thinking,” to the existing array of Design 
disciplines. 
 The problem with the Core model is that its origins are traditional and therefore 
information about how to develop a Core program is unavailable.  Occasionally we hear of 
an instance where a gifted individual wrote a Core program and the course of study gained 
acceptance, but there are no accounts of how the content was selected, and the process is 
contrary to the current best practice of participatory curriculum development. 
Interdisciplinary Curriculum Development 
 The second conceptual source that feeds the Core Foundation in College of Design is 
the Interdisciplinary movement.  This trend may well have grown from the same sense of 
fragmentation that caused Buchanan to propose design as the new liberal art.   
 The interdisciplinary movement differs from the liberal arts core in that the liberal 
arts core has been with us more or less since the beginning of education, we revise it now and 
then, perhaps try to improve it, but the body of knowledge is more traditional than developed 
or selected.  The interdisciplinary movement, on the other hand, is a response to a perceived 
need for linkages between bodies of knowledge.  There are active and ongoing efforts to 
develop these linkages.  The evolution of interdisciplinarity is, therefore more intentional 
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than traditional.  Before embarking on a discussion of interdisciplinarity, it would be wise to 
differentiate interdisciplinary from multidisciplinary:  
In multidisciplinary courses, faculty present their individual perspectives one after another, 
leaving differences in underlying assumptions unexamined and integration up to the students.  
In interdisciplinary courses, whether taught by teams or individuals, faculty interact in 
designing a course, bringing to light and examining underlying assumptions and modifying 
their perspectives in the process.  They also make a concerted effort to work with students in 
crafting an integrated synthesis of the separate parts that provides a larger, more holistic 
understanding of the question, problem, or issue at hand.  Smith’s iron law bears repeating: 
“Students shall not be expected to integrate anything the faculty can’t or won’t.” (Gaff and 
Ratcliff, 1997, p. 404) 
 
At present, the core foundation in the College of Design is neither clearly or interdisciplinary 
or clearly multidisciplinary.    
As mentioned above, the collaborative Design Core is an innovative and exciting program.  
The faculty members who participate in it are enthusiastic about collaboration with colleagues 
and students from all areas of the College.  The students expressed a desire for even greater 
collaboration as they advance through their particular programs. 
 
At the present time, there are a number of 'flags' that the team identified with regard to the 
future.  First, there does not yet appear to be a shared vision across the departments in the 
college about where the design core should lead.  In other words, the potential impacts of this 
first year on succeeding years has not yet been fully envisioned or anticipated. 
 
Second, there is an immediate need to have faculty representatives in, and advocates for, this 
program from all of the other programs in the College.  Additionally, there does not seem to 
be equal status among faculty in the program, regardless of their 'home' disciplinary unit.  
(Melnick et al., 2005, p. 6) 
 
 
 Most commonly, when we hear the term “interdisciplinary studies,” we tend to think 
of linkages between ecology and sociology, or literature and political science.  We tend to 
think of linkages across the colleges that comprise a university.  There are, however, other 
valid types of interdisciplinarity.  In a 1990 study, the Association of American Colleges 
found a trend toward interdisciplinary concepts taught within a discipline or professional 
program. (Gaff and Ratcliff, 1997, p. 395) 
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The task force findings also confirm a widely held belief that knowledge has become 
increasingly interdisciplinary.  The reasons include new developments in research and 
scholarship, the continuing evolution of new hybrid fields, the expanding influence of 
particular interdisciplinary methods and concepts, and the pressing need for integrated 
approaches to social, economic, and technological problems. (Gaff and Ratcliff, 1997, p. 395)  
 
The core foundation at Iowa State University could perhaps be considered an application of 
this trend in its realization that designers of all kinds must communicate with one another.  
 In their Handbook of the Undergraduate Curriculum, Gaff and Ratcliff offer a short 
list of reasons colleges and universities might prefer interdisciplinary programs.   
(Gaff and Ratcliff, 1997, p. 384) 
• General liberal education 
• Professional training 
• Social, economic, and technological problem solving 
• Social, political, and epistemological critique 
• Faculty development 
• Financial exigency (downsizing) 
• Production of new knowledge   
 
All of the reasons on Gaff’s and Ratcliff’s list, except ‘General Liberal Education,’ probably 
have a direct bearing on the Core Foundation in College of Design.  The original objectives 
of the Core included faculty interaction and the development of a shared vision for both 
faculty and students.  The program probably is more economical than would be possible if 
each of the six degree programs had its own foundation.  Prior to the College of Design Core 
Foundation, there were, in fact at least four separate foundations.   
 Despite the apparent economic advantage of interdisciplinary curricula, it has been 
the tendency to eliminate such programs in response to economic limitations.  The reasoning 
is ironic. 
However, because the structure of higher education has been dominated over the course of the 
twentieth century by disciplines and departments, interdisciplinary study was often regarded 
as additive or separate from the main business of higher education.  The increase in the sheer 
amount of interdisciplinary activity strains this concept.  Financial belt tightening will 
continue to create pressures to return to basics, construed in terms of traditional disciplines 
and departments. (Gaff and Ratcliff p. 396) 
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The core program in College of Design probably differs from interdisciplinary studies in this 
way.  It would be difficult to conceive of this program as a frill that ought to be cut. 
However, examination of interdisciplinary models will be useful to the present study 
precisely because it offers a body of literature regarding developmental process.  This body 
of literature may provide some guidance in developing programs that link existing 
disciplines. According to Gaff and Ratcliff, two principles apply to such a development 
process: 
Two principles of institutional change apply in thinking about IDS.  The first and most 
important principle is the importance of listening to the system to find out what is actually 
happening.  Rather than imposing a single model or making a priori assumptions about what 
will work best, administrators and curriculum planning groups should identify what 
motivations exist and what changes are desired.  Recent institution wide efforts to make 
campus climates more conducive to interdisciplinary education and research reveal an added 
lesson of complex structure:  there will be more interdisciplinary activity and interest than 
initially supposed 
     The second principle is that interdisciplinarity still not be a matter of agreement, 
conceptually, practically, or politically.  Interdisciplinarity is a complex concept.  Attitudes 
are shaped by differences of disciplinary worldview, professional training, and educational 
philosophy.  Given this diversity, a vital first step is to clarify what each group means by the 
concept and its related terminology.  This step may be taken with the aid of an outside 
consultant or as part of the planning process through discussion of the literatures on IDS and 
pertinent fields of knowledge.  The goal is twofold: to promote a general climate of 
innovation in which a variety of activities can coexist and to foster an agreement on a 
common language and conception of the outcomes envisioned from any given activity. (Gaff 
and Ratcliff, 1997, p. 400) 
 
 With regard to the actual developmental process, Gaff and Ratcliff point out that both 
similarities and differences must be understood if synthesis is to be achieved.  
Achieving synthesis requires proactive attention to process.  That means examining how the 
elements to be synthesized are obtained and interrelated.  The skills involved are familiar 
ones: differentiating, comparing, and contrasting different disciplinary and professional 
perspectives; identifying commonalities and clarifying how the differences relate to the task at 
hand; and devising a holistic understanding grounded in the commonalities but still 
responsive to the differences.  The worldview and underlying assumptions of each discipline 
must be made explicit.  (Gaff and Ratcliff, 1997, p. 406) 
  
Gardner, Mansilla, and Miller have explained this need to clarify commonalities and 
differences  by explaining that a discipline is a lens through which we tend to view the world. 
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(Mansilla, Miller, and Gardner 2000, p.18)  This lens determines the way in which we see 
and interpret a given phenomenon. 
 Gaff and Ratcliff note that selection of an organizing principle is central to the 
planning process.  It is a common practice to organize around a concept, problem, or a 
limited group of concepts.  Care should be taken to avoid the “something for everyone 
approach.  One concept treated from multiple perspectives would be a more likely choice. 
The tendency in designing interdisciplinary courses is to try to cover too much content, 
especially in general education curricula that place greater value on the breadth part of the 
breadth-depth synthesis triad.  An interdisciplinary course needs to be conceptualized as 
covering disciplinary perspectives the way a disciplinary course covers subject matter.  A 
narrower topic leaves more time to apply diverse disciplinary perspectives and increases the 
likelihood that those perspectives confront the same issues instead of talking past one another.  
The narrower the topic, the more complex its examination can be and the more the various 
perspectives themselves can be probed.  (Gaff and Ratcliff, 1997 p. 407) 
 
Gaff and Ratcliff’s perspective seems consistent with the thinking of Art Foundations author, 
Mary Stewart: 
We must determine what to delete. In my foundation curriculum consulting work, I am 
impressed by the inclination of most departments to continually add to the foundation 
program without ever taking anything away. 
 The smorgasbord approach is common. Teachers throughout the school ask that 
various topics be covered. Soon, the menu is overloaded, with fifty or more dishes, which the 
freshmen are expected to consume.  
 
 This, of course, is a recipe for indigestion.  
 
 It is important to determine what should be left out of a foundation program. It is 
only by distilling the curriculum down to the real basics that any substantial learning can 
occur. Doing ten things really well is preferable to doing fifty things badly. (Stewart 2007) 
 
 
Looking at interdisciplinary curriculum development from a problem solving perspective, we 
must take note of Gardner, Mansilla, and Miller: 
 
Students demonstrate interdisciplinary understanding when they integrate knowledge and 
modes of thinking from two or more disciplines in order to create products, solve problems, 
and offer explanations of the world around them. (Gardner, Mansilla, and Miller, p. 18)  
 
 Like the liberal arts core, however, interdisciplinarity has some noteworthy 
differences from the kind of core foundation we find in College of Design ISU.  We have 
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already alluded to the fact that most interdisciplinary efforts involve fewer disciplines than 
the six that collaborate in the Design core.  Typical interdisciplinary efforts also tend to bring 
together disciplines that are more different than similar.  This allows different perspectives 
on the same problem.  Finally, proponents of interdisciplinary studies frequently hold the 
belief that before embarking on interdisciplinary studies, one must first have a substantial 
background in a single discipline. (Goodlad, 2000, p. 6) 
We argue that students should direct most of their energy toward mastering individual 
disciplines but that they should be ever mindful of gritty problems that are best approached by 
bringing disciplinary lenses together.  (Gardner Mansilla, and Miller, 2000, p. 18) 
 
College of Design has such a program in the Design Build classes which are open to 
upperclassmen.  The core foundation, however is taught before students are admitted to 
specific disciplines.  Interdisciplinarity deviates from the kind of program we find in the 
design core in at least three ways:  the number of disciplines allied in the collaborative 
relationship is greater than the unusual interdisciplinary arrangement, the allied disciplines in 
the College of Design Core would seem to have more in common than typical 
interdisciplinary arrangements, and students entering the College of Design core take the 
course of study before rather than after receiving a disciplinary education.  Interdisciplinarity 
is a useful knowledge base because it provides a body of knowledge about how to develop 
programs and linkages between disciplines. 
 Three other bodies of knowledge related to curriculum design will have a bearing on 
the present study.  The first of these is a practice called Coring the curriculum that occurred 
during the mid 1980’s, primarily in community colleges.  Little was written about practice, 
therefore solid information has been difficult to find.  
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 Another body of knowledge is that bearing on the division and classification of 
learning objectives.  The best known of these classification systems is Benjamin Bloom’s 
domains of learning.  Bloom defined three domains of learning, cognitive, affective, and 
psychomotor.   Affective objectives defined learning that involved a feeling, value or 
emotion.  Psychomotor objectives involved use of the musculature, manipulation, or motor 
skills.  The cognitive domain according to Bloom is made up of: 
Objectives which emphasize remembering or reproducing something which has presumably 
been learned, as well as objectives which involve the solving of some intellective task for 
which the individual has to determine the essential problem and then reorder given material or 
combine it with ideas methods, or procedures previously learned.  (Bloom et al., 1956, p. 6) 
 
The interesting thing about the cognitive domain is that it is really two domains.   John 
Dewey understood this separation.  
Most languages have two sets of words to express these two modes of understanding; one for 
direct taking in or grasp of meaning, the other for its circuitous apprehension, thus γνŵνι and 
єίδναι in the Greek; noscere and scire in Latin; kennen and wissen in German; connaître and 
savoir in French; while in English, to be acquainted with and to know of or about have been 
suggested as equivalents.  Now our intellectual life consists of a peculiar interaction between 
these two types of understanding.  All judgment, all reflective inference, presupposes some 
lack of understanding, a partial absence of meaning.  We reflect in order that we may get hold 
of the full and adequate significance of what happens.  Nevertheless, something must be 
already understood, the mind must be in possession of some meaning that it has mastered, or 
else thinking is impossible. (Dewey, 1933, p. 139) 
 
Most instances of thinking require a knowledge base in order to proceed.  The NAAB makes 
the same distinction in its Student Performance Criteria: 
• Understanding—means the assimilation and comprehension of information without 
necessarily being able to see its full implication. 
 
• Ability—means the skill in using specific information to accomplish a task, in correctly 
selecting the appropriate information, and in applying it to the solution of a specific problem.  
(NAAB, 2004, p. 11) 
 
For our purposes, then, a likely classification of learning would be knowledge, higher level 
thinking skills, affective skills, and psychomotor skills.   
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 A third possibly useful body of knowledge is in the DACUM process.  This process is 
designed to solicit input from expert practitioners in a given career area and then use that 
knowledge to develop a curriculum that will prepare students for that career.  This process is 
designed to gather information from diverse sources at a superior level and then use the 
information to develop a course of study that functions prior to the superior level in order to 
prepare students for the superior level that informs the process.  Robert Norton has written 
several papers about the use of DACUM in curriculum development.  In a 1998 article 
entitled, “Quality Instruction for the High Performance Workplace:  DACUM, Norton notes: 
Another reason why DACUM is extensively used by educators and by trainers when they are 
establishing a new education or training program or revising an existing one is that they must 
somehow carefully answer the question of:  WHAT SHOULD BE TAUGHT? 
(Norton, 1998 p. 5) 
 
The DACUM Process uses a group of five to twelve experts assembled for a two day 
workshop to define the needs of learners aspiring to enter a given job area.  It is relevant to 
the study of Design Core because its purpose is to use expertise from a more advanced level 
to define the training or education which will prepare students for future tasks.  The DACUM 
model uses a diversified approach to identify the needed learning: 
All tasks, in order to be performed correctly demand the use of certain knowledge, skills, 
tools, and positive worker behaviors.  While the knowledge, skills, tools, and worker 
behaviors are not tasks, they are enablers which make it possible for the worker to be 
successful.  Because these four enablers are so important, considerable attention is given 
during the DACUM workshop to identifying lists of each.  Because these attributes are 
different and distinct from tasks, it is very important to keep them separate if a high quality 
analysis of job performance requirements is to be obtained (Norton, 1998 p. 4).  
 
The process specifically defines tasks, knowledge, skills, tools, and worker behaviors.  This 
categorization is quite similar to Bloom’s Taxonomy and Domains of Learning. 
 
The DACUM model provides a potential answer to one of the flaws in that liberal arts core 
model; it provides a developmental process.  The experts in the DACUM process are 
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working professionals, but that paradigm could be transformed as either students or 
instructors.  One problem with that transformation is that the DACUM experts are assembled 
for a two day event, and usually do not know one another.  If used in a closed community 
such as College of Design, some additional modifications would be required. Another 
significant difference is that the DACUM model does not generally have an interdisciplinary 
aspect; it tends to prepare one training program for one job.  
Design programs and pedagogy 
The Third conceptual source for the Design core curriculum is from design curricula of the 
past and present. The conceptual model of most entry level design courses is the Basic 
Course model.  Here again, we will find both valuable commonality with the College of 
Design core, and some differences.  The idea of an entry level introductory course that also 
serves to select promising students traces most readily to the Basic Course developed by the 
Bauhaus.  The course had several headmasters, and consequently several interpretations, it 
was however, originally developed by Johannes Itten.  The course content remained rather 
consistent throughout the years of the Bauhaus’ existence.  The Bauhaus also serves to mark 
the beginning of the modern period in design education.  The education of an artist or 
designer prior to that time was most commonly an apprenticeship in a master’s studio.  It is 
possible that Itten used elements of the apprenticeship learning process to develop the Basic 
Course.   
 Subsequent headmasters of the Bauhaus Basic Course included Moholy Nagy who 
carried it to Chicago, and Joseph Albers.  Itten and Albers later taught at Ulm and took the 
Basic Course with them.  Ulm, too, has had a substantial influence on design education.  
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Virtually any Bauhaus student would have remembered the course vividly, and as they 
scattered, the course model went with them.    
 Itten was uniquely qualified to develop a design curriculum.  He was both an artist 
and an educator.   
When I first studied art in Geneva in 1910, art academies everywhere instructed in a medieval 
manner.  The professors showed the students how they worked, and the students imitated the 
teachers.  Those who imitated best were considered prize pupils.  Disappointed, I returned to 
the University or Berne to continue my training as a high school teacher. (Itten, 1964, p. 8) 
 
It was, in fact, Itten’s talent as an educator that first attracted the attention of Walter Gropius, 
newly appointed director of the Bauhaus.  The developmental process was simple, Itten 
wrote the course.  
The work they submitted for admission to the Bauhaus did not reveal their individuality.  It 
was difficult to form a judgment about the students’ talent and character. 
       With my students in Vienna, I had discovered that it is possible to awaken slumbering 
talent for art and to intensify individual originality.   I therefore proposed to Walter Gropius 
that all students who showed an interest in art should be admitted provisionally for one 
semester.  We called this trial semester the “Basic Course.”  The name Basic Course therefore 
originally implied neither special subject matter nor a novel method of teaching.  I took over 
direction of the Basic Course in the fall of 1919.  Walter Gropius generously gave me 
complete freedom with the structure and theme of the course.  (Itten, 1964, p. 9) 
 
Itten has written that the Basic Course implied neither special subject matter nor a novel 
method of teaching; in practice and in historic context, neither of these allegations proved to 
be true.  Itten’s teaching style was unique and dynamic, driven by his intention to create 
experience.   
Displaying a large photograph of the weeping Mary Magdalene from Matthias Grűnewald’s 
Isenheim altarpiece in Colmar, Itten had asked his students to draw what they saw as the 
essential feature of this monumentally mournful figure.  After a few moments, Itten glanced 
briefly at their work before declaring fiercely, “None of you have any artistic sensitivity at all. 
You can’t draw this,” he claimed, pointing toward the figure, “It’s undrawable...This is the 
noblest portrayal of weeping...a symbol of the tears of the world.  You should sit silently 
before this and weep yourselves.”  With that, Itten stormed out of the classroom, slamming 
the door behind him. (Hochman, 1997, p. 117) 
 
In fact, Itten was as much an actor on stage as he was a teacher in the classroom. 
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The tone, the rhythm, the sequence of words, place and time, the mood of the students, and all 
the other circumstances which make for a vital atmosphere cannot be reproduces; yet it is the 
ineffable which helps form a climate of creativity.  My teaching was intuitive finding.  My 
own emotion gave me the power which produced the student’s readiness to learn.  To teach 
out of inner enthusiasm is the opposite of a mere pre-planned method of instruction.  (Itten, 
1964, p. 7) 
 
As we have noted earlier, the actual stated objectives of the course were:  
 
1. To free the creative powers of the student and give students confidence in their own 
creative ability 
 
2. To make the student’s career choice easier, discovery of affinity or talent with 
specific materials 
 
3. To convey the fundamental principles of design 
  
Itten’s first objective was directed against the medieval manner of instruction that we have 
already discussed.  Rather than imitation, Itten wanted originality.  His practice of creating 
experience in the classroom would have contributed to this quest for creativity.  
(Venes, 2006, p. 30) 
 Itten’s second objective was to familiarize the student with a variety of media.  This 
functioned to direct the student’s subsequent studies by indicating strengths and weaknesses.  
A student who showed talent with fibers might be encouraged to pursue weaving, for 
example.  The media taught were the media offered at the Bauhaus.   
 The organization of the curriculum at the Bauhaus, therefore, was a parts to whole 
arrangement.  It began with diverse media, further broken down even farther by analysis of 
the elements and principles of design.  The next level was the disciplines themselves, and the 
final level was architecture, which Gropius believed unified the disciplines. 
 The Bauhaus curriculum consisted of a half year trial period in the Basic Course, then 
if accepted for further study, the student moved toward a specialization in Clay, Glass, Color, 
Wood, Metal or Textiles.  This specialization occupied three years of study, beginning with 
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an introduction to the methodology and craft of working with the media of choice.  
Architecture was what we would today consider a graduate program.  Students who 
completed the course of study in one or more of the media, and who demonstrated 
appropriate talent were allowed to study architecture.  The function of the Basic Course, 
therefore, was to evaluate student aptitude and direct subsequent study.   
 The third objective of the Basic Course was to convey the fundamental principles of 
design, what we might call the formal aspects.  A brief reading of Itten’s list of fundamental 
principles will quickly recall the elements and principles of design in the minds of 
contemporary design educators. 
The foundation of my design teaching was the general theory of contrast.  Light and dark, 
material and texture studies, form and color theory, rhythm and expressive forms were 
discussed and presented in their contrasting effects.  Finding and enumerating the various 
possibilities of contrast was always one of the most exciting lessons because students realized 
that a whole new world was opening up for them.  such contrasts are:  Large-small, long-
short, broad-narrow, thick-thin, black-white, mush-little, straight-bent, pointed-blunt, 
horizontal-vertical, diagonal-circular, high-low, plane-line, plane-volume, smooth-rough, 
hard-soft, still-moving, light-heavy, transparent-opaque, steady-intermittent, fluid-solid, 
sweet-sour, strong-weak, loud-soft, plus the seven color contrasts. (Itten, 1964, p. 12) 
 
This sense of formalism is probably the most frequently imitated of the Bauhaus objectives.  
The Bauhaus Curriculum Diagram in Figure 1, below, demonstrates the parts-to-whole 
relationships in the Bauhaus curriculum, and also the disciplinary stratification of the 
program.  In our analysis of the Basic Course, we must be aware of what it taught, and how it 
related to the subsequent studies.  The Bauhaus was primarily interested in visual media, and 
the Basic Course selected and prepared students to study the disciplines taught at the 
Bauhaus.  The approach was to provide a sampling of each media that might be studied at the 
next level.  This, of course, is different from the interdisciplinary approach which prefers a 
narrow focus engaged by two or more disciplines.  The sampling approach of the Bauhaus 
Basic Course is more consistent with the liberal arts core. 
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 The Basic Course at Ulm was similar, but also added functional, political, social, 
cultural and scientific studies.  Working in design teams was another feature of the Ulm 
objectives. (Lindinger, 1991, p. 34-45)  Students in the Basic Course Ulm worked with a 
team of instructors 
Basic Course students worked with instructors from all the departments, including those who 
taught theoretical subjects... (Lindinger, 1991, p. 53)   
 
The Basic Course was discontinued at Ulm following the 1960-61 school year in favor of an 
introductory course in each of the departments.  The stated reasons for this change were the 
need for increased specialization and the large number of students in the Basic Course.  
(Lindinger, 1991, p. 52) 
Figure 3 The Bauhaus Curriculum (Itten, 1964, p. 13) 
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 Cranbrook Academy developed an introductory course that had a more integrated 
outlook, probably due to Saarinen’s design philosophy.  Charles Eam’s description of this 
course was: 
This course forms a preliminary training in design for all branches of work.  Its object is to 
produce in the student an attitude toward design, by having him become creatively familiar 
with the characteristics of materials and by having him experience the relation between the 
structure of the object and the purpose it is to serve.  Time is divided to allow work in the 
shop and drafting room and individual activity combined with group projects to allow the 
student to coordinate his work with that of others.” (McCoy, McCoy et al., 1991, p. 6) 
 
 To summarize the conceptual contribution of the Basic Course formula, the Basic 
Course prepared students for advancement into more advanced studies in specific disciplines.  
There is some variation in the degree of integration or interdisciplinarity among the available 
examples.  The majority of these design disciplines, however, include some form of visual 
aesthetic.  The Basic Course is taught at the entry level, and exposure to a variety of 
disciplines is a goal of these courses.  The more recently developed preliminary course 
models also mention shared interests among the disciplines in the form of design teamwork. 
First Year Programs 
First year programs are an emerging learning experience that in many ways parallels the 
concept of Foundations in Art and Design.  Both kinds of curricula are introductory in nature 
and are intended to provide necessary fundamentals for the entry level student.  First Year 
programs are varied and often have evolved from the Freshman English requirement.  These 
programs are designed for entering Freshmen as preparation for more advanced studies, often 
in Liberal Arts Colleges.  In a paper presented to the National Communication Association, 
Cary Horvath describes the First Year curriculum developed for Westminster College.  The 
program consists of four linked courses:  Oral Communication, Written Communication, 
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Inquiry I, and Inquiry II.  Inquiry I and Inquiry II are both research skills courses; Inquiry I 
addresses “Ways of Knowing,” and Inquiry II addresses, “Ways of Acting,” (Horvath, 1999, 
p. 7).  The course developed at Westminster College featured an integrated linkage among 
the four courses.  This integration centered around a set of readings that were used as the 
basis of reading, writing, and research in all four courses. 
First, as Inquiry I classes contemplate their first reading, Plato’s Allegory of the Cave, Oral 
communication instructors can make reference to the same reading when discussing concepts 
such as perception (i.e., that communication and understanding are bound by selective 
processes), communication and self concept (i.e., that self-knowledge is limited by 
communication with others in a limited environment), and audience analysis (i.e., knowledge 
of the receivers’ varied perceptions is crucial to public speaking).  Writing can choose the 
same reading in order to analyze writing style.  In other words, Inquiry readings become 
common examples for all first year courses... (Horvath, 1999, p. 9).   
 
The integration strategy is, therefore, consistent with Gaff and Ratcliff’s contention that a 
single concept or a small group of concepts seen from different perspectives is an effective 
way to organize an interdisciplinary curriculum.  This is an approach that has potential to 
unify concepts across diverse disciplines.   
 The developmental process of the Westminster College First Year Program is at least 
briefly explained in the paper: 
Of course, linked courses require integrated information sharing, syllabi planning, and weekly 
update-and-planning meetings for faculty.  After countless hours of meetings and debate, the 
resultant First Year Program has provided a platform for demonstrating that these, and all 
courses, are relevant to one another in some way (Horvath, 1999, p. 9).   
 
 This was apparently, a participatory developmental process involving faculty. 
 The actual research base in the Horvath presentation was a study of student 
perceptions of the First Year Program. Horvath’s methodology was qualitative, using focus 
groups.  In explaining this choice, she cites Brotherson 1994, “Interactive Focus Group 
Interviewing.” 
Focus groups offer a great way to elicit multiple perspectives and realities (Brotherson, 1994) 
which was a major goal in my evaluation. (Horvath, 1999, p. 11).   
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Horvath led these focus groups herself; using three one-hour sessions. 
I also explained that my role in facilitating the group was to moderate and probe for 
explanation and clarification, and I attempted to avoid bias in my responses to participants’ 
comments. (Horvath, 1999, p. 12).   
 
Working with focus groups, one wonders if the participants, who were students, might be 
reluctant to be critical in the presence of an instructor.  In fact, in the Horvath study, the 
student comments about the inquiry components of the curriculum were more negative than 
their comments about the Communication components.  This pattern of responses opens the 
possibility that students were influenced by the fact that Horvath taught Communication.   
 For our present study of Design Foundations and commonality, Horvath’s work with 
the First Year Program at Westminster College has some important implications.  First, the 
goals of the First Year Program were similar to what is desirable in a Design Foundations 
program: 
The goal of the First Year Program has been to arm students with the theory and skills 
necessary for success at a liberal arts college (and for life), while demonstrating that varied 
perspectives are related, and can be equally valid.  A related goal was to level the playing 
field, to equalize students’ opportunities to acquire important foundational skills.  As an added 
bonus resulting form the program, professors can now safely make assumptions about 
sophomores’ critical thinking, speaking, and writing knowledge and abilities. (Horvath, 1999, 
p. 16).  
 
 The First Year Program described by Horvath is made up of four courses, the present Core 
in the College of Design is three.  Westminster College made an effort to integrate the First 
Year Program.  Iowa State University, on the other hand is more of a sampler approach.  
Both curricula are designed to prepare students for subsequent coursework and to equalize 
the opportunity to succeed.  The Art and Design Foundation, however, has the additional 
feature of sorting.  The course must provide a body of work that can be used as a basis for 
selection into an advanced field of study. 
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 Horvath’s methodology is particularly informative.  Her selection of the qualitative 
focus group because it is a good way to “elicit multiple perspectives and realities,” is in many 
ways consistent with the intentions of the present Design Commonality study.  However the 
issue of dominance merits consideration, and students would not be the most beneficial group 
of informants for the study of commonality among design disciplines.  In fact this study has 
avoided focus groups because certain faculty members tend to dominate any discussion of 
pedagogy, and the tenure-based structure of college and university faculty tends to silence 
others. 
Summary of the Literature 
 We have examined three conceptual models for the foundation core currently in use 
at Iowa State University in the College of Design:  the liberal arts core, interdisciplinary 
studies, and the design basic course.  As models, all three have both useful aspects and flaws.  
The liberal arts core resembles the design core foundation in that it is intended to prepare 
students for a subsequent course of study.  One intention of the liberal arts core is to develop 
thought processes, which is also a possible result of the design core foundation.  The design 
core seeks to build commonality among designers as well as to guide the students in their 
choice of discipline.  It is likely that the liberal arts core also helps students discover a course 
of study, so here too, there is similarity.  On the other hand, the purpose of the liberal arts 
core is to diversify and add breadth to the course of study.  It is situated at the university level 
and involves a goodly variety of programs.  The liberal arts core is occasionally refined, but 
the basic content is primarily traditional.  None of us can recall a time when someone or 
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some process developed a liberal arts core to precede subsequent fields of study and then 
placed that liberal arts core under the curriculum.   
 The process flaw in the liberal arts core as a conceptual model is corrected in the 
interdisciplinary studies model where a body of literature does exist to guide developmental 
process.  Interdisciplinary studies also seeks to apply knowledge from two or more 
disciplines to a narrow context.  For this reason, the literature regarding developmental 
process does treat the difficulties of creating linkages between disciplines, including dealing 
with different lenses and terminologies.  Interdisciplinary studies differs from the design core 
in that the design core links six disciplines, more than one usually finds in interdisciplinary 
studies.  Furthermore, the interdisciplinary interaction most frequently follows the thinking 
of Gardner and Dewey who suppose that some knowledge base must precede thinking.  The 
interdisciplinary opportunities, therefore, tend to fall into the upper levels of a students 
university experience, not the first year.  Interdisciplinary studies usually try to bring 
different perspectives to bear on a given issue, while the College of Design core tries to 
create shared perspectives. 
 The Basic Course model contrasts with the interdisciplinary studies model in that it 
not only exposes the student to multiple disciplines, but it also provides a body of work that a 
faculty can evaluate in order to determine the student’s suitability for further study.  This 
process is unique to art and design disciplines.  The Basic Course is therefore a sampler of all 
the disciplines available at the next level.  This is the opposite of the developmental plan for 
interdisciplinary study where a narrow focus is desired.  It is also different from the liberal 
arts core where a variety of thinking styles are desired.  Here we want some unification of 
thinking among design fields, a shared language that facilitates communication among 
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designers.  Because the Basic Course model is a sampler, it must fit on the curriculum above.  
It may seem a bit obvious, but if this course is to provide an introduction to the fields of 
study that follow, then the fields of study that follow should in some way determine the 
content of the basic course.  The Basic Course model should include projects that will 
produce student work samples that bear on the work of each discipline fed by the basic 
course.   
 The issue in the College of Design Foundation has been that it needs to be both wide 
and narrow at the same time.  This is consistent with the discrepancy between the liberal arts 
core model and the interdisciplinary studies model.  If we accept the interdisciplinary model, 
should it be interdisciplinary or multidisciplinary?  To repeat the statement of the evaluation 
committee: 
At the present time, there are a number of 'flags' that the team identified with regard to the 
future.  First, there does not yet appear to be a shared vision across the departments in the 
college about where the design core should lead.  In other words, the potential impacts of this 
first year on succeeding years has not yet been fully envisioned or anticipated. (Melnick et al., 
2005, p. 6) 
 
 
 This statement simply means that none of the models is a good fit, and we are not 
sure how the foundation relates to the curriculum above.  Can a course of study be both wide 
and narrow; divergent and convergent at the same time?  Perhaps it can if design thinking is, 
in fact shared by all design fields.  The problem is we do not know if there is a shared narrow 
base of knowledge, thinking styles, affective or psychomotor skills among the design fields.  
This we need to study.  When we speak of space, or studio climate, or pattern or any design 
concept, are we really talking about the same concept, or are we seeing it through different 
lenses.  This, too, we need to study.  
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 The accreditation standards documents provide us with a useful list of expectations 
for student learning in each discipline.  By compiling a list and organizing the list into 
concept clusters, we are able to note some similarities among the disciplines.  The 
documents, however, state minimum expectations, not maximums, and they lack specific 
insights about interpretation of the guidelines and the needs of programs in the College of 
Design at Iowa State University. 
 We must conclude that the literature fails to address the questions facing the College 
of Design.  If the design programs in the College of Design have common ground, as we 
believed when the College was founded, the time has come to identify what that 
commonality is.   
Conclusions from the Literature 
The literature demonstrates that there are two theoretical approaches to the interdisciplinary 
core, sampling and consolidation using a narrow focus.  In their foundations programs, 
schools of Art and Design usually expect sampling, but want consolidation.  The Bauhaus 
model was a sampling model that expected consolidation in the upper levels.  In 
contemporary practice, however, there are too many art and design media to sample 
effectively in the foundation, and the disciplines at the upper level no longer converge.  It is 
essential at this point in time that Design education discover new ways to define the 
foundation.  
 History gives us little information about how to develop a core program.  The content 
of core has tended to be traditional, or in a few unique instances, the program was written by 
one particularly knowledgeable individual, who never recorded the process.  The 
interdisciplinary movement, on the other hand, does provide some information about how to 
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proceed. Gaff and Radcliff have given us two clear guidelines for interdisciplinary 
curriculum development: one must first listen to the system and second clarify the 
interpretive lenses, terminology, and differences in worldview across disciplines.  
Commonalities and differences must be explained and discussed.  The interdisciplinary 
model, however, assumes an upper level course of study in which students already have 
substantial knowledge in their respective disciplines; it is not intended to be a foundation.   
 The DACUM process sets a useful precedent in its use of expertise from a superior 
level to develop a course of study that prepares students for subsequent practice or study.  
This process is consistent with the need to develop a core foundation. Working with 
university faculty, however, it would be necessary to use a more individualized approach to 
the participants than what we find in DACUM. 
 Descriptors of minimum competencies in each discipline are available from the 
accrediting agencies specific to each discipline.  These accreditation documents, of course, 
do not compare the disciplines for commonalities, but a tabulation and comparison of the 
knowledge bases, thinking skills, values, and manipulative abilities found in the documents 
yields some interesting data. Even this comparison, however, will not give us a sense of what 
is really common to the six degree programs in the College of Design at Iowa State 
University, because the accreditation standards represent minimums not maximums, program 
specific areas of emphasis are not addressed, and disciplinary lenses or assumptions are not 
defined. There is a real need for an efficient and defined methodology for the identification 
of core competencies in contemporary schools of Art and Design.  Unfortunately, little if 
any, research has addressed this topic.  
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CHAPTER III 
METHODOLOGY 
 
The methodology for this study was a two phased process.  The first phase was a modified 
case study approach that included both qualitative interviews and document analysis.  The 
second phase was a consolidation, categorization, and evaluation of the information gathered 
first phase. This was accomplished with a survey document that served to clarify, validate, 
and assess the information collected in the qualitative phase.   
 Ordinarily, the case study is approach is initiated by qualitative interviews and 
supplemented by related documents.  This study nearly reversed that relationship; it began 
with a study of the accreditation standards documents for the related professional 
associations, which were then clarified and expanded by faculty interviews.  Each discipline 
was treated as a case, and both the interviews and the documents were subjected to a content 
analysis procedure.  The alternative would have been to treat the whole College as a single 
case; that, however, would be inconsistent with the structure of the standards documents 
which are produced on a discipline by discipline basis.  None-the-less, the goal of the study 
was to consolidate the knowledge bases, thinking skills, manipulative abilities, and values 
across the College, seeking out areas of commonality.  Perhaps we can envision the 
disciplinary case studies as tributaries to the larger current of learning in the College. 
Participants 
The participants in this study were faculty members.  Faculty were chosen as the best source 
of information for three reasons:   
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1. They have greater continuity in the environment, some have 20 or more 
years involvement with the College, compared to the 4 to 6 years possible 
for students 
  
2. The faculty is the constituency who must ultimately uphold and endorse 
the curriculum.   
 
3. The counselor’s office has done studies of the students, the other likely 
population, with regard to preparation and retention that provide some 
insight on the student perceptions. 
 
 
The interview group consisted of three or four select faculty from each program chosen for 
their interest, expertise, and experience with the curriculum within their respective programs.    
The Interview Group 
The Interview group consisted of 24 faculty members suggested by the Dean of the College 
as having the greatest knowledge of the curriculum and pedagogy in their respective 
departments. All of the faculty members in the interview group were assigned pseudonyms, 
and in some cases renamed with a second pseudonym.  Which faculty member provided 
which perspective was therefore difficult to trace. The original research design intended four 
participants from each program; as tends to be the case the result was somewhat different.  
Some of the programs were quite large, therefore four members was a relatively small 
sample of the department.  Others were quite small so that four members was over half of the 
department.  Furthermore three of the programs were in one department, Art and Design.  
Architecture, Landscape Architecture, and Community and Regional Planning are each 
separate departments.  The question then became which balance was appropriate, department 
or program; eventually a compromise was reached.  In the programs where four faculty 
members constituted half of more of the available faculty, three faculty members were 
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selected.  This meant that two of the three programs in Art and Design yielded three 
participants each, and one had four.  That gave Art and Design a total of ten and the other 
programs combined for eleven.  One member from Landscape Architecture refused to 
participate, leaving Landscape Architecture with three instead of four.  A pilot study 
preceded this one and provided several additional interviews.  The participants in the pilot 
study who were not named by the Dean were not included in the tabulation, but the 
interviews were transcribed and are included in the supplemental book, Voices from the 
College.   
 Members of the Interview Group also participated in the Member Check procedure 
and the Validation process. Two members, or half of the Interview Group from each 
department also responded to the validation survey. 
Materials 
Materials involved in the study were relatively simple, interview forms (Appendix A), a tape 
recorder, and a chart developed from the analysis of the accreditation documents (Appendix 
B). The interview forms consist of an interview invitation dialog, an informed consent form, 
and a research question structure.   A second chart was developed from the interview process 
(Appendix C).  The validation document was a survey type document made up of items that 
qualified as potential commonalities. The group of faculty involved in the validation received 
an instructional paragraph (Appendix E-1), a searchable version of the combined 
consolidated commonality chart (Appendix C) on disk, the cluster groupings, also on disk  
(Appendix D), copies of the consolidated summary charts (Appendix E-2), and of course, the 
validation survey document (Appendix E-3).    
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PROCEDURE 
 
 Interviews were considered necessary for several reasons, beginning with Gaff and 
Ratcliff: 
Interdisciplinarity is a complex concept.  Attitudes are shaped by differences of disciplinary 
worldview, professional training, and educational philosophy.  Given this diversity, a vital 
first step is to clarify what each group means by the concept and its related terminology. (Gaff 
and Ratcliff, 1997, p. 400) 
 
It was therefore necessary to explore and clarify the ways faculty from different disciplines 
perceive and describe concepts central to their discipline and to design in general.  Second, 
we have also previously noted that accreditation documents are broadly stated minimums that 
may not be entirely valid as descriptors of the College of Design at Iowa State University.  
These relationships and inconsistencies were also clarified by the interview analysis.   
 On the other hand, the accreditation documents seemed to be a suitable beginning 
because they present the minimum competencies to be taught in approved programs.  A core 
program should be dealing with entry level skills; therefore a description of the minimums is 
not inconsistent with the needs of this study.  In curriculum articulation, issues tend to arise 
between levels, in this case, in the linkage between the skills defined by the Core, and the 
fundamentals required by the subsequent programs of study.  Each of the programs studied 
meets the accreditation requirements, however they may place different emphases on specific 
aspects of disciplinary practice.  This information about program values and emphasis had to 
come from the faculty in both the interview phase and through the survey.   
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The Document Analysis 
The accreditation documents were subjected to a content analysis procedure and the results 
were charted as seen in Appendix B.  Thinking skills were listed in the yellow section, values 
were recorded in the blue section, knowledge bases were listed in the green section, and 
manipulative abilities were listed in the pink section.  Values were not originally an intended 
category; however both participants in the pilot study and the accreditation documents tended 
to mention a few affective objectives, so values were given a category on the charts.  The 
tabulation was performed by reading the entire accreditation document, and then performing 
the content analysis on the curriculum section of the document.   When a thinking skill, 
knowledge base, value, or manipulative ability was encountered, it was recorded in the 
appropriate section of the chart.  The NASAD (National Association of Schools of Art and 
Design) standards define both Graphic Design and Studio Art.  The document is structured in 
such a way that a series of overall competencies are defined followed by a series of discipline 
specific competencies.  The general competencies arrangement means that based on the 
documents, Graphic Design and Integrated Studio Art have much in common. Studio Art 
proved a bit problematic in terms of tabulation because the Standards were written to 
enumerate a body of knowledge for each media-defined discipline.  It seemed impractical to 
tabulate Fibers, Digital Art, Ceramics, Sculpture, Jewelry making, Drawing, Painting, and 
Printmaking.  Particularly because the Department is named, “Integrated Studio Art,” it 
seemed wiser to use the NASAD, “General Fine Arts,” media description and assume more 
in-depth knowledge base in some particular media and technique. 
 As the chart developed, categories began to emerge and similar items were grouped.  
When an item appeared to be the same as a previously mentioned item, it was marked for its 
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respective discipline.  Occasionally, an item appeared to be the same, but used slightly 
different terminology; in that case it was footnoted with the exact language.  Clusters dealt 
with those items that were quite similar or in some way related, but not verifiably identical.  
Each of these became an individual item within a cluster. Clustering also allowed for items 
that were mentioned as both, for example a thinking skill and a knowledge base. After the 
initial reading, all five documents were digitally searched to verify inclusion and omission of 
frequently mentioned items.  Searches were performed for items with four or more mentions 
and for categories with five or more entries. 
 
Interview Procedure 
Faculty interviews were conducted over a period of 18 months.  The usual procedure was to 
contact the participant, usually with an office visit, and invite them to participate; leave the 
permission and consent documents for further review; and schedule an interview time.  
Interviews were generally conducted in the faculty member’s office although one was in a 
coffee shop and another was in the studio. A pseudonym was assigned to each participant 
during the interview. These pseudonyms were chosen so that the first phoneme of the pseu-
donym was consistent to the case study group.  Therefore participants from Studio Art were 
Stacy, Stella, Stan, and Stu.  Not all of the pseudonyms were as consistent with the program 
name as those in Studio Art. The actual pseudonyms by program are given in Figure 4. 
Architecture Landscape A Planning Interior D. Graphic D. Studio Art 
Alice Vanessa Alola Bobbi Sally Stacy 
Amy Vern Aladdin Blossom Sandy Stella 
Andy Victor Alden Betty-Sue Sarah Stan 
Arnie  Alfred   Stu 
Figure 4 – Pseudonyms by degree program 
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The intent of the name similarity was to facilitate the task of the reader in identifying the 
participants with the appropriate programs.  Participants in the early pilot study, however 
were not assigned pseudonyms in any particularly logical manner.  In order to make the 
naming consistent throughout this study, the following changes were made to pseudonyms 
from the pilot study to the current one:  Lola became Alola, Adam became Alden, Fred 
became Alfred, and Henry became Arnie. 
 The interview would begin with some basic background information, number of years 
of teaching and levels taught.  This information has been removed from the interview 
transcripts because it tended to undermine the anonymity of the participants. Levels taught 
and years of teaching were kept in a separate chart; that information at this point appears 
inconclusive and has therefore not been included with the data.  
 The interview question was: 
What I hope you will reflect on for me today is or maybe are the qualities of a 
successful student in _ Department name ___. 
 
From your experience, and in your teaching, what things seem most important 
to student success in _ Department name ___?  These “things,” might include 
certain aspects of design thinking, manipulative or constructive skills such as 
guiding material through a sewing machine, or areas of knowledge.   
 
As students work their way through _ Department name __, what do they 
need in their tool box.  Please include both the things students seem to do 
easily and those they struggle with. 
 
For purposes of consistency, several clarification items were also prepared in advance.  To 
prevent these examples from favoring one discipline, they were based on a design discipline 
outside the College of Design: Clothing Design. 
1. Manipulative skills would be things like guiding fabric through a 
sewing machine. 
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2. Knowledge bases might be relative weight of wool to silk or cotton. 
 
3. Thinking skills might be understanding the relationship of the garment 
to the body, it could include some kinds of complex perceptions.  
What kind of mental gymnastics do students need to do in order to 
complete the projects? 
 
 The interviews were approximately 45 minutes to one hour in duration, some were 
cut a little short because of another obligation.  Other participants were intrigued by the 
questions and requested a second interview to explore the issues in greater depth. The 
interviews were tape recorded and later transcribed; the interviewer also took notes.  The 
notes served to note mentions of significant information and also to recall items that should 
be probed later in the interview. On two occasions technical issues prevented the use of the 
tape for transcription.  One was a short excerpt of perhaps 15 minutes that was inaudible due 
to deafening interference, the other nearly 40 minutes that was blank due to microphone 
failure.  In both cases the interview material was reconstructed from the notes. In those cases 
the notes have been added to the transcript.  In the case of the 40 minute gap, the participant 
agreed to an additional session in which we clarified the notes; the transcript of that session is 
also included.  
 Another important procedural element in the interview process was the clarification 
procedure.  As the interviews progressed, lens and terminology issues tended to emerge.  
These became a list of topics to be clarified or probed.  Of course these lens issues could not 
be addressed unless the participant first mentioned the topic in the interview.  If the 
interviewer had raised the topic, the validity of the interview as a source of competencies 
would have been compromised.  The mention of one of these clarification topics in the 
interview, however, served as a flag and required additional exploration.  Clarification topics 
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included:  spatial thinking, space, technology, principles, design process, synthesis, critical 
thinking, analysis, rendering, criteria, representation, pattern, or drawing.  A topic was 
identified for clarification if there appeared to be some inconsistency in the meaning or intent 
of the terminology. 
 
Interview Analysis 
  The interview transcripts were then analyzed in a manner similar to the document 
analysis, one case at a time. Thinking skills, knowledge bases, affective skills, and 
manipulative abilities were recorded in separate sections of the chart and color coded. 
Thinking skills were in the yellow section, knowledge bases were in the green section, 
affective skills were in the blue section, and manipulative abilities were in the pink section. 
To the extent possible, each new item was entered above or below similar items. This helped 
to compare the items, create the clusters, and also to reduce duplication. Because the 
interview transcripts were created specifically for tabulation, and because there was a 
consistency of structure, among them, line numbers were added. The presence of line 
numbers made it possible to note the exact location of the item in the interview. The page and 
line numbers were included in the Interview chart, a strategy which made it possible to check 
the context of an item quite quickly. 
The Consolidation Chart  
 
 The interview information in the six case studies produced a much more detailed 
chart than the document analysis.  The inclusion of page and line numbers also made the 
chart more useful.  Therefore the information from the document analysis was entered into 
the interview chart.  An ‘X’ was used to indicate an item from the accreditation document, 
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and an ‘I’ was used to count an interview item. When the only mention of an ability was in 
the accreditation document the page number was added to the locator column of the chart. It 
was necessary to revisit and search the accreditation documents in order to obtain the context 
information. The second review of the documents, done with insights obtained from the 
interviews produced a few  
 
Cluster Assembly and Analysis 
 
Clusters tended to develop in areas where there was no exact word for the skill or ability; the 
interview text therefore was more descriptive than precise.  There were also situations where 
one program manifested a thinking skill in one way while another program manifested it in a 
very different way.  An interesting example of this is the ability to manipulate the interactive 
relationship between negative and positive.  Architecture spoke of this as the 
interrelationship of void and mass. Integrated Studio Arts conceives of the same skill as an 
understanding of negative space and the ability to manipulate spatial relationships. 
Landscape Architecture speaks of spatial thinking but most clearly manifests the negative-
positive mode of thought in talking about issues of grading, drainage, and watershed. Where 
a large number of people seemed to be talking about the same thing in different words or 
where they seemed to be interested in different aspects of greater whole, a cluster developed.  
The clusters proved to be a major source of core variables. 
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Member Checks 
 The process of finding core is comparable to identifying a series variables and then of 
finding prediction lines for them. What makes this process unique and challenging is that the 
data base is qualitative more than quantitative. The interviews served to identify the variables 
and define the position of the individual programs on each variable. The chart in Figure 5 
illustrates this concept in a simplified form.  All of the disciplines described the importance 
of principle as a design consideration, some, however, emphasized visual and aesthetic 
principles such as the Elements and Principles of Design while others spoke of social-ethical 
principles such as fairness, reduction of poverty, sustainability, and quality of life.  
Functional principles would fall somewhere in the middle. All of the disciplines probably 
design on both sets of principles in varying percentages. The exact position of any single 
discipline, however, could be in error based on the descriptions received.  The actual position 
could be anywhere between point ‘A’ and point ‘B.’  
Figure 5 -  Design on Principle 
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 The member checks played a useful role both in verifying the variables and in 
positioning the programs along them. The variables would eventually begin to define the 
core.  The tendency of the faculty members, however, is to differentiate their discipline from 
the others; any sense of commonality is much less well defined.  Faculty seem to be well 
practiced in explaining how their discipline is different and unique, but may have 
misconceptions about other disciplines that make it more difficult to see commonality. It is 
unclear whether the quote below is a terminology issue or a true misconception. Problem 
definition did emerge as relevant to all six programs.  What Stu is probably describing here is 
the position of Integrated Studio Art on the problem definition variable. 
Stu: they’re generating their own problems...that they’re starting to kind of... that’s where 
their own work starts to emerge... where they start to say these are the things that I’m most 
interested in trying to do through my work.  And so I’m going to set up kind of the parameters 
of what I’m going to do with my own self-imposed goals in mind. And I don’t know that 
that’s necessarily relevant for other programs, but in the Studio Arts... 
 
Interviewer: Sounds like it is... 
 
Well, in the Studio Arts... the only reason that I’m thinking... the only thing that comes to 
mind is that a lot of our students are working for... they have a client who is determining a lot 
of that... maybe a good part of that stuff. Those parameters for an Interior Designer are 
imposed... it’s not like they can say, hey design any interior you want, no, you’ve got this 
square footage, and it’s got this use, and you’ve got these kinds of things  
(Stu ISA-D64:25-35) 
 
This quote demonstrates is that the voice most familiar and natural to faculty is 
differentiation, not congruity. For this reason, the member checks descriptions were written 
to describe the individual position of each program on a series of variables.  The member 
checks, therefore verified the variable in a familiar voice, and clarified the position of the 
program on it. The variables addressed in each program description were the same:  
• Product and function 
• Spatial thinking 
• Audience or user experience 
• Integrative thinking 
• Value of alternatives 
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• Iterational improvement 
• Critical thinking 
• Design process 
• Seeing relationships and making associations 
• Filtration 
• Principles 
• Designer - user - client interaction 
• Modes of communication 
• Representation 
 
Two additional variables were included where they had been stressed by the participants, 
collaboration and materials, physical or theoretical. In certain disciplines omission of these 
variables would make the departmental description seem uninformed. The validation survey 
would later determine whether a variable had sufficient support across disciplines to include 
it in the final survey document.  Based on the list of variables above, the member checks 
documents were written to answer a specific list of questions.  These descriptions attempted 
to define the position of each program on the questions below. 
 
Questions 
1. What is designed and what is its function? 
2. What kinds of elements are we working with?  
3. What is the means of implementation? 
4. What thinking styles are most beneficial? 
5. What are the emphasized knowledge bases? 
6. How do we address audience or user experience? 
7. What is integrated? 
8. What is the value of alternatives? 
9. Do we all practice cyclic-iterational improvement? 
10. What are the targets of critical thinking? 
11. Is design process important, if so what is nature of it? 
12. What kinds of relationships or connections does the designer need to make? 
13. What we use as a basis for filtration 
14. Do we all design on principle, if so which principles apply? 
15. How do we interact with the user and the client? 
16. What kinds of communication are prevalent? 
17. How do we see representation? 
18. What kind of collaboration is practiced? 
19. What kinds of elements are we working with? 
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Responses to the member check documents took the form of corrections.  The participants 
who had done the initial interviews read and corrected the member check documents much as 
they would correct an essay question. The member checks were edited and rewritten until all 
were satisfied that the description was accurate. If the participants did not edit out a variable, 
it was considered correct.  The statements of position on the variables were the areas where 
the participants tended to focus. By clarifying the position, however, they also validated the 
variable. It is not possible to have a position on a variable if the variable does not exist. The 
actual member checks documents are Appendix I. Both the initial and edited descriptions are 
included. 
 
Creation of the Validation Document 
    
  The goal of this data gathering and tabulation procedure, of course, was to extract the 
most significant areas of commonality from the charts, including both individual items and 
cluster observations for use in the final survey document.  The consolidated data from the 
interviews and the documents, recorded in the Consolidated Commonality Chart (Appendix 
C), was the source for this information.  The formula used for item selection was based on 
the number of case studies that addressed a given item and on the overall number of 
mentions. An item was selected for validation if: 
1. It was mentioned by five of the six accreditation documents  
2. It was mentioned by five of the six case studies (interviews by program group) 
3. It was mentioned by a combination of six accreditation documents and case 
interviews 
This formula produced a list of 52 apparent commonalities, subject to validation.( Figure 6) 
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 The Clusters generated an additional 24 items. In general, a Cluster was included for 
validation if: 
1. It received 50 or more mentions including mentions by all 6 programs 
 
2. It appeared to establish a relationship between two or more items that received 
multiple mentions from all six programs. 
 
The formula for cluster selection was more flexible, largely to avoid duplication of items 
already defined by the item selection process.  Some clusters were so dominant that sections 
within the cluster numbered more than 50 mentions.  In that case, the section became a 
validation cluster item. In some cases, simply for purposes of question structure, the entire 
concept was better expressed as two items.  The majority of the cluster material fell into the 
‘Cluster and Members’ part of the Validation document; some however were more easily 
validated in the single item section or the thinking skills section.  Figure 7 below presents the 
final Clusters list along with the number of mentions and the related item number or numbers 
on the Validation document.  
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1. Creative thinking: the ability to make new or novel connections 
2. Problem solving 
3. Analytical thinking   
4. Synthesis 
5. Integration 
6. Spatial thinking 
7. See and manipulate the relationship of parts to whole 
8. Critical thinking 
9. Connect to the cultural context 
10. Holistic thinking: Seeing the big picture 
11. Ability and willingness to learn 
12. Design 
13. The ability to manipulate space and spatial relationships 
14. The ability to visualize in 3D 
15. Seeing alternatives and consequences 
16. Three dimensional thinking 
17. Curiosity 
18. Thinking and exploration beyond the expectations and requirements  
19. Iteration:  the ability to develop a design through a series of stages 
20. Connect to the social context 
21. Ability to relate to the physical context, surroundings or neighborhood to the design task 
22. Identify and respond to the needs of the audience or user 
23. Relate design to audience or user experience 
24. The ability to work through a Design process 
25. Know and use appropriate research strategies 
26. Define or formulate the problem or task 
27. Goal development 
28. The ability to generate multiple alternatives in response to a design question or  task 
29. A knowledge of art and design history  
30. A knowledge of discipline specific history   
31. A sense of how people behave, interact with or respond to design 
32. Collaborative ability, work in team situations 
33. Interdisciplinary understandings 
34. Verbal communication 
35. Visual communication 
36. Writing skills 
37. Cyclical filtering and iteration:  The ability to sustain iterative improvement through the screening or filtration of 
design factors to eliminate those that are less productive and recombine or reinforce factors that are more 
productive 
38. The ability to design on concept 
39. Assess the alternatives or options 
40. Aesthetic sense 
41. An understanding of precedent 
42. A working knowledge of current, contemporary, or vernacular art and design 
43. Elements of Design 
44. Principles of Design 
45. Design Theory 
46. A sense of human experience and human factors as they relate to design and designed environments 
47. Business practices 
48. The ability to use technology 
49. Be aware of the social implications and impact of design 
50. A sense of professional ethics 
51. Manual drawing 
52. Perspective drawing 
Individual Item Commonalities
Figure 6 Chart of Individual Item Commonalities mentioned by five or more different cases 
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Clusters for Validation 
 Ability Mentions Val item# 
1. Communication 102 15. 16, 17 
2. The ability to address design context including, among others, physical surroundings, historical - cultural context, and environmental context 72 52 
3. Ability to relate to the Client, even when the client is the self 52 29 
4. 
Able to think creatively, make new connections that achieve unique solutions 
that tend to exceed the norm.  This also includes the ability to access the 
components of creativity such as curiosity and confidence in coping with 
ambiguous tasks 
36 30-31 
5. Critical Thinking: questioning or validating information and observations as well as assessing the effectiveness of  design 61 66 
6. Design for Human Experience and Interaction 84 65 
7. The ability to engage complex thinking, Multi-Level, Multi-Dimensional, Simultaneous 26 63 
8. Apply known principles to Design projects and design practice 208 53 
9. The ability to work through a Design Process 350 5 
10. Visualization: the ability to see and manipulate possibilities in the mind’s eye. 58 61 
11. 
Spatial thinking:  The ability to see, envision and manipulate space including 
the ability to position things in space and determine the experiential qualities 
of space. 
74 60 
12. 
Synthesis and Integration the ability to merge various kinds of knowledge and 
information eventually consolidating these resources to resolve some 
question. 
71 38-39 
13. Ability to use Technology and especially digital technology 55 62 
14. Order in Chaos to Composition / Organization 67 64 
15. Factor finding:  Factor finding: The ability to identify possible design factors through investigative processes and analysis 127 54 
16. Problem formulation: the ability to formulate, identify, or define a problem 60 57 
17. Iteration / recombination / and ongoing filtration: The ability to improve a design or project by sequential development and ongoing assessment 92 56 
18. Analysis- Synthesis cycle 55 
19. The ability to engage complex thinking, Multi-Level, Multi-Dimensional, Simultaneous 26 
63 
20. Seeing relationships and connections 94 68 
21. Seeing the relationship of parts to whole / holistic thinking 32 42, 43 
22. Apply a knowledge of history and precedent to design tasks 41 32-33 
23. Evaluation and assessment: The ability to identify the desirable and undesirable properties of ideas and work both complete and in progress 78  
24. 
Filter finding and application:  The ability to invent, identify or choose and 
apply the determiners of design ex. Concept, Purpose, Intention, or Goals 103 58 
 
Figure 7 Clusters for Validation   
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The Validation Document 
The Validation document had four kinds of items: Item Validation, Differentiation and 
Clarity, Cluster and Members, and Validation and Application.  The Item Validation section 
dealt primarily with single items. Participants were asked to mark each item essential, 
necessary, useful, irrelevant, or avoid.  The specific instruction was:  
Mark ‘E’ if the ability is essential to work in your discipline, check ‘N’ if the 
ability is necessary to work in your discipline, mark ‘U’ if the ability is useful 
in your discipline, mark ‘I’ if the ability is irrelevant to work in your 
discipline, or mark ‘A’ if the ability should be avoided in your discipline 
 
These items consisted of a simply stated skill or ability followed by a series of marked boxes. 
In fact the boxes marked: E, N, U, I, and A were consistent throughout the entire document. 
The object with this kind of item was to see if participants from all six programs would 
identify the item as at least useful.  If they did this, the item was considered a valid 
commonality. One of the difficulties in preparing these items was wording them in a way that 
would be recognizable to members of each disciplinary practice.  Some of these items seem a 
bit redundant, but the object was recognition. 
 
 The second type of validation Item was the differentiation and clarity item.  These 
questions were designed primarily to determine if items were the same or if they constituted 
a cluster.  The object therefore was to clarify some of the similar statements, and possibly 
reduce the number of items on the final survey.  In this section, similar item statements were 
paired.  Participants were again asked to classify the value of each statement as before, 
Figure 8 – A  typical Item validation question
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Essential, Necessary, Useful, Irrelevant, or Avoid.  Following each pair of statements were 
two additional questions.  The first question elicited information about the relationship of one 
 statement to the other, usually whether the items identified the same concept, related 
concepts, or different concepts. The second question asked which of the paired statements  
 
provided the best description of the identified skill.  A third alternative was, “They are 
different and both are necessary.” 
 One or two Cluster items were concise enough to validate with Differentiation-Clarity 
questions, most however required the fourth item type, Cluster and Member items.  These 
items were designed specifically to determine if the parts of the cluster were cohesive or not.  
The actual instructions were:  
 
 
 
 
Figure 9 - A Differentiation Clarity Item
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The item presented in Figure 10 is a good example of the use of a Cluster-Member question. 
During the interview process it became apparent that while all the programs were applying 
principles to design tasks, they had different kinds of principles in mind.  Some were 
targeting visual principles, others environmental principles, functional principles, or social-
ethical principles.  The question then was whether they were placing different emphasis on 
the various kinds of principles or did they have entirely different kinds of principles in mind.  
The Cluster-Member item below is designed to make this kind of determination. We wanted 
to know if participants would recognize, “The ability to apply principle to design tasks,” as a 
The statements on this page are clusters formed by similar but not 
necessarily identical statements.  They may identify:   
a)  Skills and abilities that appear to be used together.   
 b)  Concepts sufficiently similar that the skills used to manipulate them are  
            substantially the same  
c)  Generalizations that provides a useful way of understanding design  
d) A skill or ability that may be applied in different ways. 
 
For each cluster described below, define the utility of the skill or group of 
skills in your discipline by marking E, N, U, I or A to the right.  
E - essential N - Necessary U - Useful I - Irrelevant A - Avoid 
 
If, in your opinion, the cluster forms a cohesive grouping, mark the Cluster 
is valid box, if in your opinion the cluster is an invalid consolidation, mark 
the cluster invalid. 
 
Mark any component items that you perceive to be a valid application of the 
cluster skill 
 
You may cross out any component that you feel does not belong in the 
cluster  
Instructions: Cluster and Member items 
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broader application even if different groups of principles were initially intended.  The 
question asks for this information directly: is the cluster grouping valid or invalid. 
 
 The second part of the question explores which aspects of the Cluster are perceived as 
acceptable members of the broader concept.  The Clusters selected for validation are 
presented on page 65. 
 The final question type was Thinking Skills and Application; it addressed a rather 
specific group of thinking skills: Critical thinking, Seeing relationships, Analysis, 
Integration, and Evaluation.  These were recognized as applied thinking skills meaning that 
they can not readily be taught without some target. Critical thinking must be critical thinking 
about something, the question, of course, was what.  These questions functioned in two 
directions. 
 First, as do all the validation questions, the Thinking skills and Application items 
requested an assignment of relative value to the student or practitioner in a design discipline.  
Figure 10 – Cluster and Member Item 
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Second, they sought to identify some of the possible targets for the skill. An example of an 
application item is presented in Figure 11 below. 
 
Administration of the Validation Document 
 The Validation document was administered to two faculty members from each degree 
program in the College of Design.  The participants were chosen from the initial interview 
participants, based on availability more than anything else. They were provided with a packet 
that included an instructional paragraph, the Commonalities list, and copies of the 
consolidated summary charts (Appendix E-2), and the cluster groupings (Appendix D).   
The validation team was asked to review the survey items and rate the items: Essential, 
Necessary, Useful, Irrelevant, or Avoid. In the case of the Differentiation items, they were 
also asked to determine if two similar items were the same, related or different and choose 
the most useful description of the ability. The cluster items, as we have already noted also 
requested selection of cluster members and validation of the cluster as a whole. Thinking 
skills items also requested likely applications for the thinking.  In processing the results, an 
Figure 11 – A Thinking Skills and Application Item 
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‘E’ (Essential) was counted as 4, an ‘N’ (Necessary) was counted as 3, a ‘U’ (Useful) was 
counted as 2, and a ‘I’ was counted as one.  An Avoid would have counted as zero, but no 
Avoids were entered. The responses of all twelve validators were then averaged on a per item 
basis, and the results were ranked. Two validity criteria were considered necessary, overall 
validity and item validity. Overall validity was achieved if faculty from each department 
were able to find a minimum of five survey items that are essential to success in their 
respective disciplines. Individual items were validated by commonality or common utility, 
individual survey items which received multiple responses of Essential or Necessary, or 
Useful, that is to say items that do indeed prove relevant to multiple degree programs.  The 
survey can not reasonably be considered a valid indicator of commonality if few items pass 
this test. Commonality, short for common utility, was considered valid if an ability was at 
least useful to each discipline. The validation team was invited to recommend additional 
items or suggest alterations to the items given, in the event that essential skill had been 
omitted from the survey document.  These recommendations along with the information 
collected by the validation document were incorporated into the final recommendations and 
rankings. 
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CHAPTER IV 
FINDINGS 
 
Because of the structure of the study, results took two forms, the first grouping was 
qualitative consisting of the documents and the interviews.  The second group was more 
quantitative based on the Validation Survey.  Each of these is summarized below.  There was 
a reasonable amount of consistency between the information provided by the documents and 
that provided by the interviews. The interviews did provide the greater depth and additional 
insights that was desired.  The clusters derived from the document analysis had fewer items.  
Clusters are identified on the Document Analysis Chart with color tonality bands.  The same 
clusters, for the most part, tended to develop from the interviews.  Given the greater number 
of responses, many topics that were clusters on the document analysis became stand alone 
items on the interview analysis. There was some variation between the cluster headings on 
the document analysis and the cluster headings on the interview analysis; the interviews on 
some occasions made it clearer which item was the superior heading, and which was the 
subheading. 
 Both the accreditation documents and the interviews addressed communication, and 
both analyses indicated a need for verbal communication, visual communication, and written 
communication. The number of mentions of these three kinds of communication items was 
similar, however in the interviews considerably more time was given to discussion of verbal 
and visual communication than written.  Mentions of written communication tended to be 
brief in most cases. While we traditionally categorize communication as listening, speaking, 
reading, and writing, this study indicates that visual is essential in the Design disciplines.  
Furthermore, the interview participants tended to categorize communication skills differently 
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than the standard groupings; instead, they spoke of communication venues such as 
interpersonal communication, presentation, small and large group communication. 
 In terms of quantity, both the document analysis and the interview analysis have long 
sections addressing materials and background knowledge.  Materials tended to follow 
disciplinary categories closely and produced little or no cohesive commonality.  In the area 
of background knowledge, a broad based liberal arts education seems desirable.  Specific 
disciplines add various bodies of scientific and quantitative skills.  
 A knowledge of Art and Design History appears desirable from all perspectives, 
however most of the accreditation documents make the study of History discipline specific.  
The first-professional degree curriculum must include the core knowledge skills and 
applications of landscape architecture: landscape architectural history, philosophy, theory, 
values, ethics, practice, planning, design, implementation, and management. (LAAB p. 11) 
 
Students have a foundation in the fundamentals of art and design; theories of design, green 
design, and human behavior; and discipline-related history. (CID-II: 10) 
 
...history of urban planning practice and the development of urban planning profession in the 
United States and abroad. (PAB p.16)  
 
Many the documents and interviews also mention History in the Liberal Arts sense and 
Historical Cultural studies.  Interviews tended to mention either history in a general context 
or discipline specific history, without shedding much light on which was intended. Notice the 
three mentions of “History,” by Arnie: 
“...mature in their grasp of these other issues: structure, light, materials, sustainability, history 
and context, all that stuff.  And to begin to have the capacity to stand back a little bit from 
their work to apply self criticism and judgment; it’s a very high demand that we ask of our 
students...” (Arnie AR-D: 56:40) 
 
“...your sense of history, your sense of material construction, your sense of structure and 
purpose, and then site context... and then out of that... it’s kind of ways of envisioning things.” 
 (Arnie AR-D: 53:1) 
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“...capacity to generate design options and alternatives, a much advanced critical perspective 
on how to evaluate the things that they do make, and far more expansive command of the 
stuff of Architecture, because no one comes in here knowing Architectural History...” (Arnie 
AR-D: 58:20) 
 
The question of Design History and Disciplinary History was sufficiently striking to merit a 
question in the Differentiation and Clarity section of the validation survey. 
 
FINDINGS FROM THE DOCUMENTS 
 
 The document analysis yielded fourteen areas of commonality that met the standard 
of five or more mentions.  They included five thinking skills, one affective skill, and eight 
knowledge bases.  No manipulative abilities received five or more mentions; drawing was 
strongest at four.  Based on the accreditation documents alone, the consensus thinking skills 
were: 
1. Critical Thinking 
2. Analysis 
3. Research Skills 
4. Problem solving  
5. Design 
 
All of these except ‘Design’ were carried forward as validation items in one form or another.  
Design was omitted because it was too generic; if these are Design disciplines, then design 
should be a natural component. It is possible that the intended skill was Design Thinking as 
described by Buchanan in “Wicked Problems in Design Thinking,” (1991). The problem was 
that while the documents did place ‘Design,’ as a thinking skill, none of them used the 
specific phrase, ‘design thinking’ to describe any student behaviors.  The NASAD 
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accreditation standards mention ‘design thinking’ as an expectation of faculty, but still no 
clear reference to ‘Design Thinking,’ as described by Buchanan.  
 Ethics was the single affective ability to gain five or more mentions from the 
documents; in fact it had six. ‘Ethics’ headed a small category that included more specific 
ethical considerations such as diversity, moral reasoning, values, and fairness. 
 The eight knowledge bases identified by five or more disciplines were: 
1. Communication: Speaking 
2. Communication: Writing 
3. Communication: Visual 
4. Business practices 
5. Cultural Influences 
6. Historical Influences 
7. Technology and Computer Applications   
   
Speaking and writing skills both received six mentions, historical influences received six 
mentions; the others received five mentions each.  Of these, visual communication and 
computer technology are the only ones that might cause a raised eyebrow. 
 
FINDINGS FROM THE INTERVIEWS 
 
The interviews yielded a volume of information; to be specific, 273 thinking skills, 341 
knowledge bases, 53 affective skills, and 59 manipulative abilities. There was some 
variability between the interviews and the document analysis with regard to categorization. 
Items that were knowledge bases as described in the accreditation documents in some cases 
were described as thinking skills by the participants. This was a simple and perhaps logical 
difference; the faculty wanted students to do more than know the information, they wanted 
them to apply it. ‘Cultural Implications’ is a good example; it was a knowledge base on the 
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document analysis the interview excerpts below, however, seem to indicate application of the 
knowledge. 
“...context... connectivity, and that’s connectivity in a cultural sense and in a natural sense, in 
an environmental sense, in a visual sense, that has an influence on design.” (Vern LA-B:15-1) 
 
“I think aesthetics is very broad and I think that we all have idiosyncratic aesthetic in addition 
to cultural aesthetic. So I think students need to revel in their own aesthetic, how they see, 
how they organize, how their culture organizes.”  (Stella ISA-CA:38-25) 
 
Because the participants tended to speak of it as a thinking skill, ‘Connect to the Cultural 
Context’ was entered in that category on the interview analysis. It is also true that for 
purposes of organization, some thinking skills were entered in the knowledge base section 
because they were described as parts of design process and design process was a knowledge 
base.  
 Several major themes emerged from the interviews. The first theme was the thought 
process of design.  Other significant themes were design process, designing on principle, 
spatial thinking, drawing, and building on the knowledge bases. A few incidental themes 
surfaced to remind us that we do share many on the same issues and frustrations, things like 
working versus liking and what to do with the seniors.  A list of quotations that provided a 
basis for the Thematic analysis is available in Appendix F. Parenthetical notes at the end of 
each quote reference, “Voices from the College,” the c transcribed interviews supplemental 
to this paper. 
 Thinking skills dominated the discussions for the most part.  Perhaps this was because 
the participants knew that the study was about commonalities, and discussions of media and 
material were unlikely to produce the desired information. A major integrated thinking skill 
appears central to the study and practice of design.  This thinking skill relates closely to 
design process and we tend to lack words to describe it concisely. 
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 In terms of balance, 40% of the items produced by the interviews were entered as 
thinking skills and 50% were entered as knowledge bases compared to the documents which 
were 27% thinking skills and 61% knowledge bases.  
 
Terminology 
 Before we can delve any deeper into interview data, however, some clarification of 
terminology will be necessary. The interview procedure was designed to allow for 
differences in lens and vocabulary.  The interviews proved quite useful in this regard; they 
allowed participants to describe the topic instead of simply labeling it.  Description, made it 
possible to tell what the terminology meant within the mental framework of the person using 
it.  Being able to eventually consolidate similar concepts differently described was one of the 
most exciting and rewarding aspects of the interview process. In some cases the best 
approach was to generate and test vocabulary that was more generic than the familiar, but 
variable expressions. Here, the interview text relates such an incident: 
Andy: You know, I find that we spend a lot of time training them to be able to quickly make 
decisions about the quality of things. They can walk into a room, and they can hear nothing 
about the projects, they can look around the walls at fifteen or sixteen projects and every 
single one of them can pick the same three that they like the best. They have developed this 
formal intuitive skill to look at things and understand them really quickly. And I think that 
you have to have that ability more than anything to edit yourself... and to edit your peers as 
you work collaboratively. Different people work in different ways, and you try to help them 
understand what it is that they’re most comfortable with in working, but almost everybody 
needs to be a good editor of their own work... it’s really necessary. And you have to be able to 
articulate how the you think the decisions being made are appropriate or not, so I come to that 
from the point of view that I’m an editor – that’s what I do. I have way too many ideas and I 
have to trim them down and that is the process that I tend to put forward because that is the 
way that I think. But you know the way they work the system, they have a different faculty 
member every single semester, I would only assume that the higher powers that decided that 
at some point wisely said, well everybody’s going to give them something different they’ll 
sort it out for themselves. So, I’m less apologetic than I used to be about just telling them 
what I think.  
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Interviewer: Actually, I’ve heard an Interior Designer talk about that same process just 
recently, so it becomes interesting now. When I talked to this other person, we talked about it 
as a filtering system where we have lots of ideas and lots of factors coming into the design 
and then we have this built in filter where we pick out the things that are relevant and useful, 
and perhaps eliminate others for some reason, and that’s part of this synthetic process.  
Andy: Yeah, filtering is a good way to put it as well. I most commonly see it in the 
development of projects where people will have multiple ideas and at some point those ideas 
start fighting one another... they come into conflict with one another... advancing one seems 
to dilute the other. At which point you need to...this is a conceptual issue again, and you need 
to determine which of those is the one important idea which requires you to advance it, and 
suppress or eliminate the other. And so there’s a kind of hierarchical development that 
happens through the course of a project. (Andy AR-C40:1-35) 
 
Andy has provided a very nice description the thought process that this study eventually 
called ‘filtering.’ ‘Filter’ was an invented term that served as a hub around which other 
realizations tended to form. Where no standard phrase exists to describe a behavior, 
description of that behavior is necessarily lengthy.  Developing a term makes it easier to talk 
about the concept more concisely. The definition of ‘filter that eventually accompanied the 
Validation survey was: 
Filter (v) – To select some factors as design components or potential 
components and discard others. The same process reoccurs once some initial 
alternatives have been created.  The designer may filter the alternatives, 
choosing to advance some and discard others, or the designer may combine 
filtration with analysis and select certain factors in an alternative for further 
development and discard other factors in that alternative. 
 
The presence of this organizing hub and named ability then allows other related concepts to 
develop, in this case, ‘Filter’ as a noun, and ‘Filter finding:’  
Filter (n) – An intellectual or creative device invented or chosen by the 
designer that serves to guide design choices.  Common examples of guidance 
filters are Concept, Purpose, Intention, and Goals. (Validation Survey) 
 
Filter finding – Choosing, creating, constructing or inventing a guidance 
filter.  Examples are: conceptualization, concept development, goal 
development.  Criteria may be seen as a filter grouping. (Validation Survey) 
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Another vocabulary item that came to serve as a conceptual hub was ‘Factor.’ ‘Factor’ 
developed from Bobbi’s search for a more generic expression for criteria or preliminary 
criteria:  
Bobbi: Well in terms of what comes first, I think it is insight which comes through 
investigation, and so some of the investigation involves talking with people, like a client, 
some of the investigation comes from hearing the project description, and keeping it fresh and 
authentic exactly as presented, but also reinterpreting it in one’s own terms as a kind of “1A,” 
and “1B,” then the step that sort of runs neck and neck with that investigative process, to me, 
is analysis.  Drawing conclusions about what you think you know, making some conclusions 
or what you still need to know or understand better, and when you finally nail that down and 
say, ok, these are my conclusions and based on my conclusions, these are the requirements, 
implied by that, that’s the program.  Let me take it one step further.  In terms... and I forget 
what other term you used... I would call it factors... 
 
Interviewer: Factors... that’s a good word, I called it criteria... 
 
Bobbi: Yeah, criteria to me is the next step, there are some criteria we know are important to 
the project, that are from a temporal standpoint, impossible to act on formally.  And we would 
like, as designers to have an explanation for everything we do, but I think sometimes one of 
those explanations has to be... we ran out of time, and therefore, not every decision that is 
made in design ends up being like the decision as to whether you’re going to hold the tile on 
the space shuttle with this or that.  You know, some of them are just instinctive, they’re fueled 
by experience and information, but we haven’t really made them consciously.  We’ve got 
factors going beyond the criteria factors are all of the things that affect the problem, most of 
which the designer never identifies.  They’re issues that another designer might come in and 
build their entire project on, and that might make their project more successful, it might make 
it a disaster.   
 
Interviewer: So from the factors identified by the investigation, we eventually pull out some 
things that we choose to design on. 
 
Bobbi: We eventually discover some of the factors which become criteria and we eventually 
codify some of the criteria into the program. 
 
The eventual definition of ‘factor’ was: 
 Factor – A design input, component, or consideration 
The very simplicity of this definition was what made it useful. Criteria had, in fact, been 
problematic up until the point when Bobbi supplied the word, ‘factor.’ The early stages of the 
design process should take place before criteria or what this study later called, ‘filter,’ is 
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established.  The interview participants saw ‘criteria’ in many different ways, and some 
rejected it entirely. 
Criteria – Some see criteria as selected factors, others as a guidance filter or 
filters. Caution is necessary in interpreting the term. (Validation survey) 
 
“...if you notice, I’m not saying criteria, I’m saying the givens for the project...”  
(Blossom ID C-30:25) 
 
Tentatively, and for lack of a better term, this study will use ‘criteria’ to mean selected 
factors used as goals or guidance during the design process as this discussion with Sally 
suggests:  
Sally: Um, I think if you are constantly reminding students about criteria, it keeps it from 
becoming just a pure form experiment.   I think they are... they find form easier than concept 
and function and they always will try to solve things on a purely visual level if they aren’t 
constantly reminded that form is only one criteria of the message.  So, I think that to not have 
criteria..(Sally GD-C3:35) 
 
Whether we call it concept, criteria, or goals, the general notion of a mental device that 
serves to guide, unify and define design decisions was one of the significant concepts that 
developed out of the more generic understandings of filter and factor.  We will examine this 
concept more closely later. As was the case with “filter,” “factor,” also served as a hub 
around which to organize and describe other concepts: 
Factor finding – identification and discovery of the factors present in a 
design opportunity through research, investigation, observation, analysis or 
whatever means (Validation survey) 
 
As a concept, ‘factor finding’ served to generalize and group a variety of different 
investigative procedures in the initial stages of the design process.  
 Another term that became problematic was ‘Analysis.’ For purposes of this study the 
definition of ‘Analysis’ is the one below:  
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Analysis – Breaking something down into its component parts for more 
detailed examination and potential recombination. (recombination not 
included) (Validation survey) 
 
Analysis is a term that appears to have stretched with time and usage: 
Victor:  “For example, you have a 50 acre site you have to be able to look at the site, analyze 
the existing features, soils, tree, vegetation, topography, structures, context... individually, and 
then also be able to compile that analysis together to... arriving at not answers, but arriving at 
what the site is... what are the components of the site, and how does it relate to the project,”  
(VictorLA-C:34:40-35:5). 
 
Bobbi: “...then the step that sort of runs neck and neck with that investigative process, to me, 
is analysis.  Drawing conclusions about what you think you know, making some conclusions 
or what you still need to know or understand better, and when you finally nail that down and 
say, ok, these are my conclusions and based on my conclusions, these are the requirements, 
implied by that,” (Bobbi ID-A5:5-15) 
 
It is easy to imagine how ‘analysis’ in the sense of taking something apart for more detailed 
examination readily began to include the thought processes it facilitates.  Bobbi’s ‘analysis’ 
approaches critical thinking as explained by Sally and Amy: 
Sally: hear a problem or a scenario and to be able to take it apart, to be able to prioritize the 
levels of importance, in terms of how to approach such a problem, to be able to incorporate 
prior knowledge from a variety of different experiences to bring them to the issue...Critical in 
a sense of being also being able to spot the irregularities or inconsistencies in the problem...  
(Sally GD A1: 30) 
 
Amy: Critical thinking is the ability to think critically about something, so that critically 
means you are going to bear some knowledge base but also some value system that you’re 
going to evaluate whatever you’re doing on. (AR-27: 35-40) 
 
Sally is apparently aware of this variability in thinking skill terminology because she 
prefaced the statement above with: 
Sally: Undoubtedly, in my opinion, the thinking skills are the most important thing, and 
analytical, critical thinking skills, if you see those are the same or separate... I don’t know.  
But the difference between a good Graphic Designer and a great Graphic Designer is the 
thinking, (Sally GD A1: 30) 
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Critical thinking, in fact was a very difficult thinking skill to define.  Part of the problem with 
critical thinking is that it must be critical thinking about something.  Stan explains this quite 
concisely: 
Stan: So, to me critique and critical thinking go together in the sense that critical thinking is 
what you bring to a critique. And skill in critical thinking is of no use unless you can apply it 
in a specific real world critique situation.  
 
Ok,  
 
But I should also point out too... in applying our critical thinking here, Jane, to this particular 
situation... I’m no expert on pedagogy or educational methods, but I often see in the literature 
people making a distinction between knowledge based education and education that 
emphasizes critical thinking.  I often wonder if instructors who are not teaching much in their 
class so that their students come out of their course without knowing too much, are justifying 
that by saying well I’m not so much interested in imparting a knowledge base to these 
students, but rather to train them in critical thinking. I am always amazed that there are people 
who can actually separate critical thinking and see it as something floating in the air without 
any kind of specific object, instances...” (Stan ISA B:2640 – 27:10) 
 
Simply saying that we want students to have critical thinking skills is not an adequate 
description of the needed ability; we must target the thinking.  The tentative definition of 
critical thinking used in this study was: 
Critical thinking 
Critical thinking is the practice of bringing knowledge and values to bear in an 
evaluative process.  It most frequently takes one of two forms:   
1) The assessment of a product or concept, either complete or developing 
2) A questioning of inputs and information which defines the value of the 
information. 
 
 One final terminology note originates from the nature of the study itself.  The climate 
in which this project was undertaken and completed was consistently collegial and 
collaborative.  Never did it seem that one investigator was posing questions and recording 
answers.  Rather it always seemed that two or more of us were moving toward a greater 
understanding of the thought processes, knowledge bases and various other abilities that 
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define the disciplines we call design.  In this climate it has been impossible to write or speak 
as though, “I” conducted this study.  It was myself and twenty plus individuals whose 
knowledge and viewpoints began to interact as the study progressed.  Given this climate it 
was impossible to reflect on the findings as a personal discovery.  Therefore throughout this 
study, “We” refers to the investigators, me and the participants.  Occasionally, “we,” also 
refers to the readers who also become participants by considering, the questions raised by 
this investigation.  
The Themes 
In terms of time spent, the thinking skills occupied a large part of the interview sessions. 
Sandy describes the importance of thinking skills: 
“...I guess design is a lot about thinking skills.  I think thinking is king... if you can’t think it, 
you certainly can’t make it.  Um, but there are a lot of hand skills that come into play...” 
(Sandy GD 23: 20-25) 
 
One of the themes that emerged from the interviews is that designers seem to be mental 
multi-taskers.  We tend to apply thinking skills in bunches, bundles and layers, more 
concurrently than sequentially. We do our mental multitasking in at least two ways.  One 
kind of multiple thinking involves simultaneous consideration and coordination of diverse 
lines of thought.  These lines of thought are diverse in terms of aspect, scale or complexity.  
Alice: “...what the door knob feels like in your hand, you know, what’s immediately outside 
my door, you know, when I... the sort of little close things rather than the big picture.  The big 
picture matters, of course as well... so multiple scale kind of thinking maybe you know 
something to...  but being able to relate small things to the larger whole, you know to have 
some kind of coherence and um little sensory experiences and the larger whole is um... I don’t 
know how you teach that other than to just keep asking them to pay attention to it. You know, 
ask them, how does this detail relate to your larger idea, but um, which is the way I’ve always 
done it.  I do think that sort of focus on detail without losing sight of you know some kind of 
coherent strategy, is really important. (Alice AR5:25-6:1)  
 
Amy:  Some people work from kind of a kernel and they just keep working out.  Some people 
start with a big idea and then they kind of go down into the detail.  And so you start from a 
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big idea which took kind of meta-analysis, screening and synthesis, and then as you keep 
going down, you’re doing it at a deeper and deeper kind of point... and more and more 
specific about what you’re doing.  If you get down here and you say, “Oop, bad news,” have 
to go back up here and fix something else because now we have this kind of problem (Amy 
AR B20: 10-25) 
 
Victor: A very simple example is:  if the soil is bad, and you want a particular plant there, and 
you don’t plant the right plant there, the plant dies.  Right, that’s a very specific knowledge... 
bigger issues would be, you know, adjacencies, and dealing with public adjacencies, if you 
have residential area adjacent to an industrial area, or if you’re building an industrial area in a 
flood zone... those things relate (Victor LA-30:30-35) 
 
 
 
The Thinking skill 
The second kind of complex thinking was the more prevalent. This thought process is a lot 
like spinning fragments of wool into yarn.  Different cognitive abilities enter, contribute to 
the strand and then taper away; nonetheless, the process is continuous with several cognitive 
processes functioning simultaneously.  Analysis overlaps selection; integration and synthesis 
happen simultaneously, somehow even analysis and synthesis coexist.  
Figure 12 – Cyclical layered iterative thinking
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At the very core of “Design” is a massive and complex thinking skill which is closely related 
to design process and nearly defies description.  Nonetheless, it seems we must try to 
describe it.  
 Design begins with an inspiration or an assignment and a set of givens.  The designer 
begins the process with factor finding, the identification of design inputs. Factors are 
components and considerations of possible value to the project. Depending on the choice of 
vocabulary, factors come from research, analysis, observation, stated and unstated needs. The 
designer identifies (investigation / research) all or many of the factors present in the design 
situation or task, breaks them down (analysis) into their component parts, selects (filtering) 
promising factors, and begins to recombine (synthesis) them.  The filtering of factors was 
described extensively in the interviews.  Victor begins by explaining how analysis produces 
factors, then Vern explains how analysis necessitates filtering. 
“For example, you have a 50 acre site you have to be able to look at the site, analyze the 
existing features, soils, tree, vegetation, topography, structures, context... individually, and 
then also be able to compile that analysis together to... arriving at not answers, but arriving at 
what the site is... what are the components of the site, and how does it relate to the project,”  
(VictorLA-C:34:40-35:5). 
 
“Requiring research and interviews, and many times conflicting needs, you know, where you 
have to have a trade-off and you can’t have everything, so you might be...” 
 (Vern LA-B:16:25). 
 
Alola’s version of filtering is both collaborative and focused in the future. 
“...to be able to identify the trends of what the future is, is going to hold, if you don’t make 
any changes.  so, you know like one of the things we have to do is they have to figure out 
population projections, economic projections, so, you know, having basic statistical skills so 
that they can indeed be able to look into the future.  And say you know, these are the trends 
that are occurring, and if if things don’t change in any way, shape, or form, this is how things 
are going to go and then that way you see people can say, Oh I really don’t like those trends.  
Those are the trends we want to change and then there’s other trends that you might get, Oh 
these are really good trends and these are the ones we want to keep and not touch.” 
(Alola CRP-A13: 5-10) 
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Sandy, from Graphic Design sees it as culling: 
“And seeing patterns, seeing associations, and then understanding extensions of that, in a 
variety of ways.  Like taking lots of ideas, reduce it down to few ideas, and taking those few 
ideas and making lots of ideas again and reducing them down, and so we do a kind of iterative 
process of more – fewer, more – fewer; and then we’re kind of culling...”  
(Sandy GRA-B24: 10-15) 
 
Amy adds an understanding that frequently our filters are based in our values systems. 
“...every time you make a design, you privilege certain things over others... and that has to do 
with your values.  And it happens every time... and you have to; you can’t deal with 
everything equally. (Amy AR-16:15) 
 
As we have already noted, however, designers seldom apply just one thinking skill; we use 
them in bundles.  Filtering is bundled with analysis and tends to overlap synthesis. Interior 
Designers in particular speak of an analysis-filtration process that this study eventually 
dubbed selective analysis.  If we can imagine factor finding as picking apples, what Betty-
Sue and Bobbi suggest is that instead of picking all the apples and then sorting out the 
bruised or wormy ones, we pick an apple, inspect it, then put it in the basket or throw it 
away. Here, Betty-Sue talks about analyzing precedent: 
When you’re doing analysis... well my thought is when you analyze what others have done, is 
you try to make sure that you don’t do what they did that didn’t work, and give them 
something that does work.(Betty-Sue ID-B:26-1) 
 
Bobbi also describes the process of identifying the factors selectively.  Notice that the use of 
the word, ‘“analysis’ in the text below is nearer to critical thinking than it is to breaking a 
thing into its component parts as Victor used it.  
Well in terms of what comes first, I think it is insight which comes through investigation, and 
so some of the investigation involves talking with people, like a client, some of the 
investigation comes from hearing the project description, and keeping it fresh and authentic 
exactly as presented, but also reinterpreting it in one’s own terms as a kind of “1A,” and 
“1B,” then the step that sort of runs neck and neck with that investigative process, to me, is 
analysis.  Drawing conclusions about what you think you know, making some conclusions or 
what you still need to know or understand better, and when you finally nail that down and say, 
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ok, these are my conclusions and based on my conclusions, these are the requirements, 
implied by that,” (Bobbi ID-A5:5-15) 
 
We’ve got factors going beyond the criteria factors are all of the things that affect the 
problem, most of which the designer never identifies.  They’re issues that another designer 
might come in and build their entire project on, and that might make their project more 
successful, it might make it a disaster. (Bobbi ID-A5:5-15) 
 
The cognitive partners of filtration and analysis are integration and synthesis.  This too is no 
simple thought process; integration and synthesis function as a pair and even analysis and 
synthesis, natural opposites, seem to coexist. The fact is designers analyze in order to 
synthesize. Analysis provides the parts synthesis assembles them in new and interesting 
ways.  It is the case that while designers are performing the analysis, they are already looking 
ahead and planning ways to synthesize the factors. In this way the two processes interact and 
influence one another.  In the discovery phase, then, research, analysis and synthesis are 
braided together. 
Amy: I think there is a certain amount of analysis that you have to do just to understand stuff, 
and then part of the analysis is enabling you to pick out which things you need to use as part 
of the synthesis, and I think that is where some of the values stuff comes in because you’re 
deciding, Ok, I’ve done this analysis and I’m going to pull in this information, this 
information, and this information (Amy AR-B18:40) 
 
Betty-Sue:  “When you’re doing analysis... well my thought is when you analyze what others 
have done, is you try to make sure that you don’t do what they did that didn’t work, and give 
them something that does work.” (Betty-Sue ID-B: 26:10) 
 
Notice how quickly Alola transitions from research to synthesis: 
Alola: You know anybody can go out and say OK well I studied the population, I studied the 
economics, you know all these things, but you know; it’s being able to convert this like this 
what I call the being able to convert this like this what I call the data into information, take it 
and put meaning to it, meaning that other people can understand and signify...so that you get a 
complete picture and not just what I call snapshots.  Anybody can do the snapshots it’s 
somebody who can put all the information together in a comprehensive way in which people 
can then understand it:  the problem, their community, the dynamics, and therefore come up 
with possible solutions. (Alola CRP- A3: 30-35)  
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Stan describes the synthesis of a stylistic concept, making the point that when a new artistic 
style emerges, someone must see many examples before realizing that they have 
commonalities which make them a cohesive style.  The examination of examples then is 
essential to constructing the greater concept of a period. 
Stan: Rather it be far more proper education for the student to know 100 examples of 
Romantic era works of art and design, and be able to take them and make the generalities 
themself... what do they have in common what kind of messages are they trying to convey 
that links a particular fashion statement with a particular poster design, with a particular type 
of locomotive design of that period. ( ISA-28:15) 
 
Stu’s description takes us from factor finding to visual research to analysis to synthesis: 
Stu: I go through this process of kind of playing what if.   It might start out with that kind of 
hierarchical thinking... what kinds of things would I really like to do, you know, and that 
might start me out, kind of thinking whatever it is that I make, it’s got to have elements of the 
human figure in it, or it’s got to have certain animal forms in it, or it’s got to have certain 
architectural qualities to it... there’s got to be a certain kind of matrix that might get me started 
thinking, and then within that... I might think I want to create some sort of architectural space 
then my thinking becomes a little bit more directed, and I start thinking, Ok well what if I 
make... design an architectural space that’s not geometric?  And I start playing with that, and I 
think, well I’m going to go to the library and I’m just going to basically look at animals today.  
Not geometric forms, I’m going to look at animal forms, and I’m going to see what is the way 
that they’re structured... well a lot of them have tails and they’ve got four legs, you know, and 
they’ve got some kind of ears... and I’m going to be drawing those things and later on, I’m 
going to take that, and put it into a different context and that’s going to be a building. Kind of 
cross breed things that normally don’t associate... so what I’m trying to do, is I’m trying to 
find a way of thinking that isn’t kind of rote and obvious. (Stu ISA-59:30-60:1) 
 
Sometime during the factor finding, analysis and early synthesis stage, the problem itself 
begins to solidify and filter finding begins. Problem finding is described differently, Stu’s 
description, above leads into problem definition with the simple question, “What would I 
really like to do?” In fact problem definition is, as Amy says, more like problem creation for 
many of us. 
Amy: every project you do has different information... it comes in and you have to figure out 
how to use it, and you also have to figure out what information that you need to go and get – 
that you don’t have.  So those skills in analyzing... and what a lot of people would say is 
problem solving... I would say sometimes it’s problem creating, (Amy AR-A17: 5) 
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Sally: And, you know, if you want to stay at the bottom of the profession, then just wait and 
be told what to do, but if you want to rise to the most interesting positions then you’d better 
figure out how to define the problem.  So, I think it’s that; you learn how to define the 
problem if you learn how to figure out what it is you’re supposed to be accomplishing. 
(Sally GD-A9:35-40)  
 
Sally relates problem definition to a sense of purpose; so does Alice:  
Alice: “But you’ve got to learn how to formulate that kind of... you know, what’s the goal 
here.  And it’s a conceptual thing and it’s a conceptual thing that guides your struggle with the 
multiple possible solutions and that kind of thing. And it’s a conceptual thing that may be a 
bit fluid...” (Alice AR-12:1) 
 
Alice has also introduced the role of concept.  The problem formulation process results not 
only in a clear vision of what the problem is, but also in a set of rules that will guide efforts 
to solve the problem: 
Sandy: I don’t think anything about design is easy.  It is manageable and it can be taught.  It 
has rules that govern its creation and there are ways of evaluating it.  It’s not like just, you 
know, an artistic creation where maybe you can’t really contextualize its effectiveness.  It 
does have rules that govern... and those rules can be defined, and it’s an iterative process, so 
the definition of your rules that govern how you design, also govern how you evaluate your 
design, and how you redesign.  And it’s a fluid system so you might find that there’s a flaw in 
your design or you might find that there was a flaw in your rules.  ...and you fix the problem... 
wherever it’s at.  So if your rules said something that didn’t allow for the proper creation of an 
object, you have to reestablish what were your criteria for design, and that has to do with an 
audience analysis, and the... what I would call activity theory... the definition of a problem.  
...Because if you don’t define your problem appropriately, you can not design a solution for it, 
so until you can articulate your problem, and also creatively... in a new way... because if your 
problem were appropriately solved right now, it wouldn’t be a problem, would it?  So, by 
definition, whatever you’ve seen as solutions, probably didn’t work... so that’s where the 
creativity aspect comes in.  (Sandy GD-B15:15-30) 
 
One of the unique things about the design thought process is the creation of this system of 
rules, unique to each design task.  The designer not only formulates the problem, he or she 
also invents the rules governing its solution. In the generic language of this study, this is filter 
finding. Common terminologies for the guidance filter or filters are concept, goals, criteria, 
purpose or desired outcomes. Alola demonstrates how closely the definition of the problem 
relates to the rules governing its solution. One naturally follows the other. 
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Alola: OK, well, uh You start with just gathering information about the issue or the problem 
because uh lots of times what you can find out is that the problem isn’t quite what you 
thought it was so you have to start with just gaining, doing that. So that, so that you can 
develop the real problem statement... so, that kind of thing, and then and then perhaps you 
need other background information that might be relatively useful once you’ve got the 
problem statement identifier. OK 
 
Second is goals and objectives, so if you, you know what the problem is but what do you want 
to see in terms of the solution?  Do you want to make it just a bit better, or do you want to 
really solve it or what are we trying to do here? So that’s, that’s step two. 
(Alola CRP-7: 15-25) 
 
Blossom provides another perspective on the same thinking skill: 
 
Blossom: that’s what I call the creative phase... the intellectual phase, the creative phase.  
That’s when I start thinking about concept.  I have all these facts in my head from the client, 
from the program... So I am really starting to develop a concept, and the concept of course is 
the main idea that will be with me and xxx that will drive me throughout the design process.   
So it goes at first... the concept goes through different stages too.  And things start coming 
about, first you have idea, just like the baby, I think creation is phased. (ID-C24:20-40) 
 
Andy describes how a central idea serves to unify and guide the project: 
 
Andy: we tend to push very hard for a consistency – I don’t know if consistency is the best 
word – but that there is a basis of ideas that decisions can be... a set of ideas that a decision 
can be based on, that allows us to keep control of what it is that we were trying to do in a 
larger sense on the project... not just how do we make it look cool, but how do we make it into 
something which is meaningful for us and for the client and for all of the purpose of the 
project?  (Andy AR-C33:40-C34:1) 
 
The qualities in a work of art or a design that make it unique also make it memorable. Stacy 
explains how the concept contributes to the uniqueness and impact of the designed product. 
Stacy: different schools of thought place different emphasis on the role of concept.  I think it’s 
of equivalent importance to learning technical and aesthetic skills.  If you do not have an 
interesting idea, you can make pieces that will be successful technically and aesthetically, but 
they will not go beyond what has been done before, or they will not achieve a kind of 
uniqueness.... they begin to understand how all this combines to create meaning... and 
understanding how to create meaning is the basis for knowing concept; because if you have 
no intention to create meaning, then your conceptual structure sort of becomes weaker.  
(ISA-A13:40 – A14:15) 
 
Notice how much Stacy’s description from Integrated Studio Arts resembles Sarah’s 
description from Graphic Design: 
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Oh, I’m going to make a package for this project and it’s going to have blue and red and I 
know I want to use Futura and Adobe Garamond.  And so I have to sit down and say, that’s 
what we call the form, but how are you going to use this, what is the message you want to 
communicate? ...And as I said they struggle against that, and some of them fight against it, 
but, most students will understand that.  If you have a strong concept, your project will be 
strong – maybe the form isn’t quite there – but you can always work on the form.  But if you 
have a weak concept to begin with, beautiful form will just make look it pretty, it won’t make 
it memorable. (Sarah GD C30: 20-35) 
 
Another thing that emerges from the factor finding – analysis – early synthesis phase is the 
design “Program,” or, “Design brief.” Design program and Design brief appear to be similar 
terms.  The design brief may be simpler than the design program: 
“The design brief is the assignment as it was described to you by the client. It does not 
necessarily identify what needs to happen.  Sometimes it’s very surface level, you know, we 
need to communicate that we made a new ice cream.  We think that our communication 
should happen in a series of ads.  The design brief says, you know, we’re going to spend this 
much money, we want it done by this deadline, and make sure that the strawberries are 
prominent.  So yes, it is different from a design program.  I think that the design program, in 
my understanding of that term is from the realization of exactly what needs to be in here.  So 
the design brief sort of comes from the client and is open to question... is open to definition,” 
(Sally GD-A10: 25-35). 
 
Blossom points out that program is a more rational or “intellectual,” aspect of the project.  
I ask myself, what is the purpose, of this design, why am I doing this.  Why does it need to be 
done?  What is it going to serve... who is it going to serve, so that’s all about, again, the 
thinking process, what I call the intellectual process. Then the designer, of course will get all 
these wants and needs and start what we call the programming... well maybe the givens for 
the project.  And then... if you notice, I’m not saying criteria, I’m saying the givens for the 
project... the facts. Now here comes in research (Blossom ID-C:33-25) 
 
Arnie differentiates program from purpose: 
Arnie: No, program has different multiple vectors to it, one of which is the measures of a 
place. You say how many rooms do we need and what kind of rooms are they and that kind of 
stuff. 
Interviewer: It’s a count-um up checklist kind of thing. 
Arnie: It’s one thing, it’s one aspect, what kind of equipment goes into it, what kind of events 
go on in it?  So we can discern the nature of events, the nature of equipments, the amount of 
space that we might need to do that and there’s all kinds of arrangements, then we have that.  
But what is the point of it all is a different thing,” (Arnie AR-D54: 35-D55:1).  
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Both the design brief and the design program appear to be statements of factual need, but 
subject to some investigation and interpretation. Another thing that we notice quite quickly 
from these accounts of “Brief,” and, “Program,” is that neither is considered to be the entirety 
or even the most essential of the design inputs. Sally speaks of being, “open to definition,” 
Blossom differentiates between the “creative” phase and the “intellectual” process or, “the 
facts,” and Arnie also wants to know what is the, “point of the thing.” Concept, of course is 
one of these other influences. The other inputs are, again depending on choice of 
terminology, are, principle and knowledge.  We will want to return to the relationship 
between principle, program, concept, and knowledge later.   
 The second phase of the design thought process is integration, synthesis and creation 
of alternatives. There is some lack of clarity about the relationship of integration to synthesis, 
the result, however is alternatives and sufficient ideational ability to produce a number of 
alternatives is a desired quality. At times, integration and synthesis seem to be the same 
process, other participants describe them as something more like process and result.  
Integration involves the convergence of elements and knowledge bases to arrive at some 
result, or more accurately, a variety of results. As designers it seems we practice not exactly 
synthesis or problem solving, but multiple solution finding or multi-synthesis. Below, Andy 
provides us with a nice insight into the relationship of integration and synthesis. 
Andy:  “I think that as an Architect, you have so many decisions to make, and you have to 
think really synthetically, and to think synthetically, you have to be able to tap into a lot of 
knowledge bases all at once... and weigh them against one another... hierarchically, but almost 
without thinking about it.” (Andy AR-C: 31-30) 
 
Tapping into a lot of knowledge bases would be an integration process, integration therefore 
leads to synthesis. Vern describes this ability in terms of Landscape Architecture: 
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Vern: we need to integrate information from the sciences, specifically soil science, because 
that’s the group that I’m most actively involved with in agronomy, but we need to integrate 
science and art xxx... and that’s one of the reasons why – after trying several other majors – I 
ended up in Landscape Architecture, because I enjoy integrating the science and the art of 
landscape (Vern LA21: 10-15) 
 
Asked for a definition of integration, Arnie gives us a similar statement in which we 
understand that putting something together is synthesis: 
Arnie: Ideally, for me it is simultaneously relying on several bodies of knowledge as you put 
something together... (Arnie AR-D51:15) 
 
Stacy: So shape, texture, line quality...  so shape, texture, line quality, and then there are some 
less tangible necessaries and that the relationship of the parts to the whole... 
 
Stacy sees this integration-synthesis process as composition 
Stacy: ... the relationship of the parts to the whole, and the ability to surprise myself by 
putting together combinations of shapes and forms that feel right... and that’s a real hard thing 
to clarify beyond that, but I think the best analogy I can come up with is to say that when I’m 
composing sculptural forms, that’s exactly what I’m thinking about... is the composition, it’s a 
little bit like jazz, because I use a family of shapes that I’m familiar with, and they are 
variations on a theme, but the process of putting it together isn’t always real linear, and really 
structured, it’s an improvisation (Stacy ISA A8: 15-30) 
 
Amy not only describes integration, but also explains how knowledge bases influence design 
process: 
Amy: Um-hmm... So not only being able to do some kind of analysis, but them to be also able 
to put it together.... and to be able to put it together not with maybe just the analysis you do 
right now, but drawing on information you have and skills you have from other classes, 
which... and obviously the level of detail is different at different classes in terms of how you 
expect that to be integrated.  In the more junior class you know that it’s going to be less 
integrated, but then you know that by the time you get to fifth year you really want to see 
them integrating all the kinds of aspects.  Yeah the fifth year isn’t looking at just one thing, 
sort of concentrating on how the building fits into its context, it’s not just concentrating on, 
you know, what are the materials and how is it constructed – they do need to understand that – 
how will it stand up.  It’s not just thinking about is there good air in here, but does it look 
interesting, does it make a wonderful place to be? (Amy AR B18: 20-30) 
 
The integration synthesis thought process produces not one but many solutions.  The need to 
generate multiple alternatives was a strong theme in its own right. Generating multiple 
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alternatives occurs in two ways.  If we might think of ideation as litters of rabbits, the first 
type of multiple alternatives would be large litters and the second type would be the number 
of litters. Designers practice both multiple solutions and multiple revised solutions, which we 
call iteration. Participants from Integrated Studio Arts, Community and Regional Planning, 
and Architecture describe the need for multiple solutions: 
Stu: “...or if you are presented with a problem, you’re trying to generate multiple solutions to 
an idea.  And I think the key work there is multiple... you want to try develop individuals who 
don’t just come up with an answer, but come up with multiple answers by which then they 
can make some choices there, or recombine their solutions in a way  to come up with a better 
solution, a better answer to a problem.” (Stu ISA-D50:10-15) 
 
Aladdin: So I also often argue that Planners have one word that is supposed to be very close 
to their heart.  Which is a new common sense word, what I’m talking about, the word is 
alternatives.  There is more than one way to cut the cake.  And it’s your job to let the decision 
maker know about those different ways how to cut the cake (Aladdin CRP-B16: 1-5) 
 
Arnie And it is a very difficult hurdle to understand that what you need to do in design is to 
ask questions about the question put before you, and you need to formulate multiple proposals 
which you then need to learn to judge. (Arnie AR-D45: 40-45) 
 
Arnie introduces the need to evaluate or assess the alternatives which leads to the next cycle 
of alternatives, which we call iteration.  
Amy: Design that’s this kind of iterative... you know Design is all about iteration, and so 
many different kinds of levels, and so you analyze, screen and synthesize, and then oftentimes 
reanalyze, rescreen, and resynthesize... and you might do that about many things 
simultaneously” (Amy AR-B20: 5-10) 
 
Bobbi agrees with Amy about the iterative nature of the process and adds that it is continuous 
with analysis.  We have seen earlier that for Bobbi, analysis has a broader meaning. What 
Bobbi demonstrates again, here, is interwoven nature of design thinking skills. 
Bobbi:  Well, if synthesis is a kind of pulling together of individual partial solutions, to 
problems, and to combine solutions, and a subsequent step in synthesis is pulling combined 
solutions together into the final solution, then I think that can happen... that better happen 
before analysis is complete. (Bobbi ID-A12:10) 
 
An important feature of iteration is that it should lead to improvement. 
 91
Andy: You need to have multiple ideas and they need to be able to build on one another and 
get better, not worse... and that’s an absolute requirement.  The best designers I’ve ever 
worked with always, always work very fast at iterating and come up with one after another 
after another. They have tools to be able to do that; each one got slightly better than the one 
before.  And that’s the only way you can do it. (Andy AR C42: 5-10) 
 
Iterative improvement is the result of a fluid an ongoing assessment of the developing 
alternatives: 
Arnie And it is a very difficult hurdle to understand that what you need to do in design is to 
ask questions about the question put before you, and you need to formulate multiple proposals 
which you then need to learn to judge.(Arnie AR-D45: 40-45) 
 
Lola explains the assessment of alternatives in greater detail: 
Alola: Then then, you actually kind of do the research and think about what might a possible 
solution look like?  Ok, and so through that you develop alternatives  
OK, and then you have to evaluate the different alternatives that you’ve come up with, and so 
once again then this is where information and your goals and objectives come back to be kind 
of criteria, (Alola CRP-A7: 25-35) 
 
The developed filter, concept or criteria are used to evaluate the alternatives.  The designer 
then continues to develop some alternatives, combines or rejects others. New alternatives 
may develop at this point by reincorporating original factors and combining them with partial 
solutions. This becomes a cyclical process.  
Andy:  I most commonly see it in the development of projects where people will have 
multiple ideas and at some point those ideas start fighting one another... they come into 
conflict with one another... advancing one seems to dilute the other.  At which point you need 
to...this is a conceptual issue again, and you need to determine which of those is the one 
important idea which requires you to advance it, and suppress or eliminate the other.(Andy 
AR-C41: 25-30) 
 
Alice: you’ve got to learn how to formulate that kind of... you know, what’s the goal here.  
And it’s a conceptual thing and it’s a conceptual thing that guides your struggle with the 
multiple possible solutions and that kind of thing. And it’s a conceptual thing that may be a 
bit fluid too, because it can change (Alice AR-A12: 1-5) 
 
Sandy: And seeing patterns, seeing associations, and then understanding extensions of that, in 
a variety of ways.  Like taking lots of ideas, reduce it down to few ideas, and taking those few 
ideas and making lots of ideas again and reducing them down, and so we do a kind of iterative 
process of more – fewer, more – fewer; and then we’re kind of culling out the most common 
stuff that seems like it’s just not a great solution, kind of reducing it down to those... 
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Interviewer: Well one of our thinking skills would be mental iteration, generating a lot of 
alternatives, and then the second one would be, uh sorting them out.   
 
Sandy: Yes, comparing them to an acceptable solution... and that’s the criteria we talk about 
in the project definition... so you take your very highly creative thing and say Ok, does it still, 
you know, pass muster here, does it still make it through, you know... (Sandy GD-B24:10-20) 
 
Cyclical iteration evaluation and filtering was a major theme that developed from the 
interview process. Once again, it is a thought process that seems to lack a well defined name.  
This study has coined the phrase cyclical iteration and filtering. Cyclical iteration assessment 
and filtering was what Amy described earlier: 
Amy: Design that’s this kind of iterative... you know Design is all about iteration, and so 
many different kinds of levels, and so you analyze, screen and synthesize, and then oftentimes 
reanalyze, rescreen, and resynthesize... and you might do that about many things 
simultaneously” 
(Amy AR-B20: 5-10) 
 
Vanessa explains the advantages of a cyclical iteration process: 
Vanessa: Well, iterations give us, for one, the time to continue to flesh out, to add on, to edit, 
you know to elaborate.  Because the tasks are maybe are complex, because they come from 
and with a host of knowledge bases... and maybe because culture is so complicated.  I think 
that one needs the time to develop ideas, and I think one of the things that is happening at 
each step in the iteration is the kind of feedback or critique that is taking place where you 
stop, you present your ideas and you get feedback... (Vanessa LA-B12:40-45) 
 
There is some value in the ability to produce and evaluate iterations through visualization: 
Betty-Sue: successful students are students that are able to visualize three dimensional space 
and manipulate that and see how it could be changed. (Betty-Sue ID-B15: 25-30) 
 
Four dynamics influence the design product, filter, program, knowledge bases, and principle. 
As Sandy and Alola have already explained, these influences become the means by which the 
product is evaluated. Stu and Stacy add an ISA perspective. 
Stu: but kind of another skill that I didn’t talk about yet would be critical skills, you have to 
be able to evaluate what you’re doing, in progress and upon completion... to determine 
whether or not you succeeded in your aim, whatever that might be, so you need to be able to 
use compositional design skills, basically, that inform your critical skills... self critique to be 
able to figure out where the strengths and weaknesses of the results are  
(Stu ISA-D49: 40 – D50:1) 
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Discussing her critique methods Stacy explained: 
I’m using that language to discuss whether the outcomes that have been achieved indeed 
connect with the intent... the intention of the artist/designer meaning the student, so it’s 
important to make a connection between the intention and the outcome... and have the 
intention have some kind of connection to the assigned and expected outcomes.  And the 
language that we work with is designed to have the student be able to say in terminology that 
relates to both the aesthetics and the technical goals as well as the conceptual goals... we have 
sort of a three part thrust to the conversation... that they can talk about what’s working well in 
the piece, where it has some success... my experience with students is that they are more 
happy to open a vein and bleed all over about what doesn’t work well but, generally they’ve 
made some progress; and they need to be able to assess the progress and where the work 
perhaps needs to change to be stronger. 
 
The initial intent, filters, concepts, principles, and criteria return and inform the critical 
thinking that will evaluate the success of the project.  If we can coin another phrase the 
central thinking skill that unites the design disciplines is analysis and iterative multi-synthesis 
with critical assessment.  
 
Principle 
We have already noted that four influences inform the thought process we have just 
described: filter or concept, knowledge bases, program, and principle. Principles are existing 
values or standards that are widely accepted.  Bobbi defines it:  
Bobbi: a principle is, I think by definition, a way of doing something else, and not an end in 
its own right (Bobbi ID-A8: 25).   
 
Concept, or any of its equivalent descriptors is a determiner that is chosen, invented, or 
developed by the designer, specific to each design task; knowledge bases are elements of the 
designer’s training, professional, educational, and experiential background, and program is 
factual statement that is a blend of client specifications and research.  Principle, is the only 
one of these elements that we have yet to address.  It was an independent theme in the 
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interviews, with a most intriguing variation.  As we noticed in our discussion of the member 
check procedure, all of the programs addressed the topic of designing on principle, however 
different principles were used.  Some programs stress visual principles such as the Elements 
and Principles of Design; others emphasize social or ethical principles such as sustainability 
or altruism.  Five interrelated groups of principles were identified by the interview 
participants. 
1. Visual / Aesthetic Principles 
2. Functional Principles 
3. Humanistic Principles 
4. Ethical Principles 
5. Environmental Principles 
 
Here, Stella and Sarah, speak about the need for visual aesthetic principles. 
Sarah: if I hear them being able to use those subjective words, less, and talking more about the 
Design Principles, then we know, I think that I’ve helped them develop their thinking skills.... 
Design Principles which would be... could be direction, contrast of size, weight and so on, 
and... (Sarah GD C27:15-20) 
 
Stella: Well, I think if you’re talking about building blocks… basics, of course they need to 
have some basic organizing structure, like for instance, principles of design and the elements 
of design.  Those are good for talking about how to organize their, their ideas.  Their visual 
ideas, (Stella ISA C36:15-20) 
 
It is worth noting that communication is a function of the Elements and Principles of Design 
in both of the examples above. The Elements and Principles of Design may be as useful to us 
in providing ways of talking and therefore thinking about design as they are as guiding 
aesthetic decisions. Sandy extends the concept of visual principles to include two and three 
dimensional space and also adds hierarchy as a visual principle. 
Sandy: and we have a lot of principles that help us to handle 2D space that also can be there 
for... mirrored onto 3D space.  So if you understand pattern, repetition, form, focal point 
hierarchy, anomaly, linear associations and then also style, then you can sculpt or design for 
2D or 3D space. (Sandy GD-B15:10) 
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Arnie includes a number of basic principles of design without mentioning them directly, 
acknowledging that they are aesthetic principles, then adds still another aesthetic proportional 
principle, the Golden Section. 
Arnie: but you somehow you need to understand the sources of proportion, and composition, 
contrast, radical difference, and how to make use of it.  You can do that, fortunately, because 
we live late in life as a society, we can look at a lot of stuff that exhibit those characteristics.  
So to say that everything is about symmetry, is bologna.  To say that everything has to be 
proportioned according to the Golden Section is crazy.  On the other hand, why not learn 
something from symmetrical propositions, and from the geometries of the Golden Section. 
(Arnie AR-D59:40-D60: 1) 
 
Vern, a Landscape Architect, begins with the visual principles and extends the concept of 
principle based design to other kinds of principles, and experience itself.  Vern’s outlook on 
principle is very intriguing and merits further discussion. 
Vern: Yeah, I suppose one way to think about principles is those would be guides to 
modifying changing line, form, color, and texture... so it would help make us think about 
things like balance or symmetry.  But also you know, what I find that to me there’s not one set 
of principles, or a cook book, that we follow.  Often to me what it boils down to is deciding 
how we want people to feel when they’re experiencing the design that we’re proposing, (Vern 
LA-B23:20-25) 
 
Community and Regional Planning relies primarily on humanistic principles like equitable 
access, protecting the marginalized, and the common good.  
Alola: who are we as a profession?  Well quite a bit of guardians of the environment, you 
know protector of the underdog, you know, our job is to protect public health safety and 
welfare, protect the public interest, you know these are the, the BIG ideas the grandiose ideas 
that should guide all planners in terms of who you are, um what you do, and how you do it. 
Alola CRP-A8: 10-15 
 
At least one familiar visual principle is of some use, however, concentration and dispersion. 
Alola: So you might want to have kinda like concentrations and then, you know, things 
concentrated in some areas and not in others.  But you also want to just see the overall 
distribution of things  to see if there are concentrations or um, or um, or, or not, I mean 
whether or not things are dispersed or concentrated (Alola CRP-A11:1) 
 
Alfred adds equitable access, other Planners speak of protecting the marginalized (C26-20) 
and altruism. (A2-1) 
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Alfred: understand that space is not free for all, but and that there are certain categories, of um 
classes that have not access... or they have limited access to spaces. (Alfred AR-D33: 25) 
 
Interior Design also emphasizes humanistic principles: 
 
Betty-Sue: Interior Designers tend to be concerned about is designing the interior for... to 
ensure the health, safety and welfare is obvious, and so lighting is one of the big things we 
can do.  We talk about the acoustics, we talk about how different spaces will affect 
perceptions... say for example for the elderly and how they see or don’t see in certain 
situations. (Betty-Sue ID-B19:35) 
 
Blossom: It will be aesthetic, it will be safe, it will be comfortable; it will be an ensign of 
one’s life, that’s the ultimate purpose or goal of the Interior Designer.  So it’s important that 
one sees that... (Blossom ID-C35: 10) 
 
Notice that in Blossom’s description, she includes aesthetics.  Interior Design relies on both 
aesthetic and humanistic principles and also environmental and functional principles. It 
probably has the most balanced approach to principle of all the design programs. 
 Situated midway between the humanistic principles and the aesthetic principles are 
the functional principles.  Interior Design is also attentive to function: 
Betty-Sue: I want to make sure that my solutions work for my client. I’m not creating...I want 
it to look good... don’t get me wrong, but looking good does not take precedence over serving 
the functions it needs to serve. (Betty-Sue ID-C17:35-40) 
 
And later she reiterated: 
Betty-Sue: Ok, well we are designing for the client’s wishes, but we’ve got to make sure that 
we ensure that the occupants are able to use the building properly. (Betty-Sue ID-C22:5) 
 
Architecture is also sensitive to functionality in terms of facilitating human behavior and 
interaction with the design. 
Amy: let’s look really how easy it is to get people into the X-ray room... to get them off the 
gurney and onto a machine.  Should those rooms actually be something else than what we’ve 
been doing?  And you know there are researchers who are involved in that, and you hope... 
the hope between environment design and behavior research is you could have somebody 
over here doing that who is a researcher, so when you get ready to do the design, you could 
find out... that well we’ve studied hospital rooms and it sucks when you do them like this, so 
quit doing them like this, even though it’s a standard in the industry, it may be a bad standard.  
And a lot of the ADA research is about that, right (Amy AR-B21:1-10) 
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Alice: you know spatial qualities of an inhabited space.  You know, they may be beautiful, but 
they may not be, you know, appropriately scaled, or they may not be related to specific human 
experience. So, it could be a very beautiful ash tray for all anybody cares, you know... 
because it’s not related to inhabited space. (Alice AR-A2: 15-20) 
 
We have already noted that Graphic Design emphasizes visual-perceptual principles 
including the Elements and Principles of Design.  Functional principles are also important. 
For the Graphic Designer usability and comprehension are expressions of function. 
Sandy: I think designs, if they are going to inform, and they’re going to teach about 
themselves, they’re going to have usability, that in my mind, by default, says that the product 
or the thing I design must have a learning strategy embedded in it so that when I look at it, I 
understand how it functions, what it does, intuitively (Sandy GD-B15:45-B15:1) 
 
Sarah: I think Graphic Designers could pay a little bit more attention to how we affect the 
world.  Now it seemed to me in the early 20th Century, designers had a higher calling in a 
sense, or at least that’s the way I viewed things.  Where they designed for the common good, 
form follows function, and so on. (Sarah GD-C29:15-20) 
 
Notice that Sarah evokes the classic functional principle, form follows function, but also 
alludes to humanistic principles. All of the design disciplines probably design on all of these 
different kinds of principle with varying emphasis. It is perhaps a popular misconception that 
the Studio Arts focus entirely on the aesthetic, ignoring function; this is decidedly untrue. 
Stacy: just simply saying, it’s a basic of communication, is this piece designed to give people 
a sense of deep spiritual connection to universal truth in the world, is it designed to make 
someone laugh, do I know what this is about, sometimes I don’t... I just feel like I have to 
make it and it goes out there.  I explain to my students that an awful lot of what I understand 
about my work is ipso facto realization, but at the time, going into making it, I like to have in 
the back of my mind that notion that somebody is going to look at this, and so I need to in 
some way be thinking about, you know, when I look at this... what do I see? (Stacy ISA-
A6:30-35) 
 
Ethical principles were mentioned, although briefly, by many of the programs.  In the 
interviews they were more frequently mentioned by the inhabited space disciplines. 
Alice: you need to have some sense of purpose and ethical boundaries and all that kind of 
stuff. (Alice AR-A12: 10) 
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The distinction between ethics and social responsibility was indistinct. Most of the 
participants tended to pair them, and perhaps these two categories are in fact seen as one, but 
defined by two words.  Responsibility to the environment was considered a social concern. 
Vern: but then also in addition to knowing the client... the client group, needs and situation, 
here’s where professional ethics enters in and you need to also, in addition to client needs, 
you need to think about larger societal needs or environmental needs like energy efficiency, 
and the environmental impacts (Vern LA-B:20) 
 
Alola: Yes, but something else that’s very important, and I even get a little bit of this in the 
the 183 class, which some people might say, Oh my god, you’re but, um it’s some ethics and 
our overall social responsibility.  And now I see this, now I will qualify this... in the 183 class 
I talk about designer’s responsibility, but I do point out that that, virtually all of  the 
professions, within the within the college have a code of ethics or at least ethical guidelines.  
Because we have social responsibility in terms of what, what we do. This is VE-E RY 
important to planners.  This is a big thing that shapes not only what we do, but how we do it. 
(Alola CRP-A8: 1-10) 
 
Victor: Of landscape? ..... I think social issues, environmental issues... beyond just the buzz 
words in the system today, um, cultural issues, historic... present as well as future... (Victor 
LA-C38:40) 
 
Landscape Architecture, as one might expect is particularly sensitive to environmental 
principles. 
Vern: then also in addition to knowing the client... the client group, needs and situation, here’s 
where professional ethics enters in and you need to also, in addition to client needs, you need 
to think about larger societal needs or environmental needs like energy efficiency, and the 
environmental impacts of things.. (Vern LA-B15: 20-25) 
 
As with the other program orientations we have seen, Landscape Architecture is not based 
entirely in one set of principles. Here Vern relates a brief story illustrating the need to 
address visual quality in addition to environmental and social impact. 
Vern: In the National Forrest Service for example... clear cutting, that is removing all trees in 
large – for many years it was rectangular areas – was visually disturbing to campers, hikers, 
hunters... other people that use the national parks.  So it became a lot of interest in, not only 
the environmental impacts, biological impacts, but also the social impacts, visual quality 
(Vern LA-B22: 25-30) 
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In terms of emphasis on the various kinds of principles one might well position the six degree 
programs along a gradient scale ranging from aesthetic principles to social-ethical principles.
Figure 13 - Principle gradient
ISA GD ID AR LA CRP
Aesthetic                           Functional-Humanistic    Behavioral    Environmental               Social-Ethical
There is some interdisciplinary awareness that multiple principles impact design tasks.
Arnie: there’s a range of things, because in particular because Architecture, Graphic Design, 
Interior Design, Community and Regional Planning, Landscape Architecture... in each 
of these areas there usually are fundamental purposes or utilities that need to be satisfi ed.  
Then there are some that might be illuminated by being made slightly differently than we 
conventionally fi nd them.  There’s the capacity of how something’s made, there’s the capacity 
of its visual delight or its spatial delight; so we then begin to arrive at some judgments... 
we have energy effi ciency or sustainability that can be built into this as well... is there an 
aspect of structural integrity that can... how reasonable is it to expect to use these kinds of 
materials in this kind of way... reasonably – a judgment there.  So you begin to pull apart 
those integrated things that you started with and look back at them to see how well things are 
satisfi ed or not satisfi ed (Arnie AR-D54: 5-15).
Speaking within the context of assessment of design outcomes, Arnie has addressed visual-
aesthetic principles, functional principles, and environmental principles, and alluded to 
human experience. Vern also speaks of different basis for making design decisions.  His 
description probably extends into some of our other infl uences; knowledge, fi lter/concept, 
and program.
Vern: users, visitors when they’re in that space that we design. And that really guides them... 
the principles that you use, how you apply the principles to line, form, color, and texture to 
create a new landscape.
Interviewer: So the principles are extracted from how you want people to feel? 
Vern: Yeah, I think that...
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Interviewer: Is that a concept base, or is that an emotive type base? 
 
Vern: I certainly think it has elements of both, in fact, that first course we taught a few years 
ago... that first course in the design sequence, we used a reading xxx, but it essentially was a 
short  reading about different bases for making design decisions and one is a rational basis:  
that I decide to restore Mesic prairie with these species because I consulted some literature 
and some experts described the species that are in that prairie community, on those types of 
soils...so that’s a rational basis for design.  The others that we talked about were arbitrary and 
intuitive, and oftentimes the emotional aspect comes out in the arbitrary and intuitive basis for 
design.  And some projects some clients, some sites, you know the arbitrary or intuitive basis 
for design plays the greatest role.  In other projects, other clients, other sites, rational basis can 
play the greatest role in terms of making design decisions. So when we are in a review, for 
example, I ask the student what material did you specify for that place under the swing, oh I 
see, I intended to use woodchips, why did you use woodchips, and that’s really the question 
that gets at that basis for design.  They could say, I used a rational basis, because I consulted 
playground safety records, and I found out that the surface with the least injuries, fewest 
injuries, or the least number of emergency room calls was woodchips... safety is important, so 
that’s it. Or, they could say because woodchips are the cheapest; or they could say, from my 
experience, I’ve been in a lot of playgrounds and playground surfaces, and woodchips feel the 
best to me.  Or they could say... oh, I just like the texture, I like the way they look.  So those 
could be potential answers. (Vern LA-B24:10-40) 
 
Next, Andy summarizes the concept of principle based design. If we would read several of 
the passages that follow the quote below we would come to realize that Andy includes filter 
or concept as one of the guiding principles.  Here he concludes our discussion by returning to 
the multiple dynamics of design. 
Andy: Sure, I think that... well we know that the basis of design isn’t just efficiency, and it’s 
not just technical requirements... that you need to have guiding principles for how to make 
decisions. (Andy AR-C33:30-35) 
 
At this point we might consider a modification to our earlier diagram, bearing in mind that 
‘filter’ is a generic term that includes concept, criteria, purpose, goals, and intent. 
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Figure 14 – Four influences on design thought process
 
 
Design Process 
The discussion of the main thought process of design closely follows another theme, design 
process.  All of the programs mentioned design process as an individual item.  Including all 
the aspects of design process it received 350 mentions overall. As a cluster, it divided itself 
into eight categories which tend to represent stages or phases in the process: 
1. Factor Finding, research, investigation, observation, and analysis (48) 
2. Filtering the Factors: choosing assessing and refining the factors identified (23) 
3. Define the task or problem (57) 
4. Generating multiple solutions or alternatives (41)  
5. Advanced filtration: Refine and apply filters, concept, criteria, purpose, or goals (57) 
6. Cyclical iteration: Recombination, iteration and repeated iteration  (39) 
7. Implementation (9) 
8. Evaluation, critique, feedback and assessment (57) 
 
For each process category above the number of related individual mentions is given in 
parentheses. If we include the non-process related mentions, ‘Factor finding’ increases to 
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127, Filtering the factors increases to 103, and ‘Advanced filtration’ increases to 57. It is 
interesting that Filtering the factors and Filtering the results received so many mentions since 
they are both conceivably the same process which has continued to develop along with the 
alternatives. It was fairly difficult to arrive at any concise name for the category given as 
advanced filtration. The actual nature of this process has two aspects.  The first is the 
development, reinvention, and continued refinement of a filter or filters that were used more 
of less intuitively earlier in the process. The second aspect is the application of this 
developed and reinvented filter to guide and direct the development of the design. Used in 
this way, advanced filtration reinforces the unity direction and purpose of the project.  
 All six programs address design process in the interviews, and with minor 
differences, the descriptions are remarkably similar. Here Arnie describes what appears to be 
a view held by most of the participants from Architecture, that the object is to expose the 
student to different ways of working, and ultimately for the student to develop his or her own 
sense of process.  
Arnie: but students need to develop their own working methodology. They are exposed to a 
range of professors with a range of approaches on how to go about thinking about design 
projects.  Out of that context, then, by the time students graduate they ought to have an 
approach on how they handle research, how they handle precedent, whether they work 
through models, whether they work through digital media, whether they work through hand 
drawing, or they keep journals... How they generate forms so there are different strategies for 
thinking about design projects, and we hope that the students develop their own working 
approach during the period of time that they are here. (Arnie AR-D47: 30-35) 
 
Vern, from Landscape Architecture describes process as problem solving strategies, 
supported by research methodologies leading to a creative product. 
Vern: I’m known among the other faculty and among the students as having an orientation 
toward process more than product, so I put a lot of emphasis, I put value on helping the 
students with strategies to solve problems, and to...strategies, procedures, steps, organization, 
data, data bases, inputs, interviews, background readings, precedent studies... these and other 
strategies that help students to deal with all the inputs that are required... sometimes thrust 
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upon them, sometimes figure out what to seek out... and then how to analyze those and have 
that guide their creative process or processes, so that they can then produce some kind of 
product... (Vern LA-B14:11-25) 
 
Community and Regional Planners practice what they call the “Planning Process,” which 
bears considerable resemblance to design process. Below, Lola first describes the process and 
then recalls the various steps. 
Alola: They have to know, we, we have one of the things that we teach them is the process.  
It’s called the Planning Process.  Depending on what book you read or what professor you had 
it can be anywhere from five steps to eight steps it depends on how much you want to break 
them down... (Alola CRP-A7:5) 
 
... you start with just gathering information about the issue or the problem (CRP-A7:15) 
... develop the real problem statement (CRP-A7:20) 
... Second is goals and objectives (CRP-A7:25) 
... research and think about what might a possible solution look like (CRP-A7:30) 
... through that you develop alternatives (CRP-A7:30) 
... evaluate the different alternatives that you’ve come up with, and so once again then   
    this is where information and your goals and objectives come back to be kind of  
    criteria (CRP-A7:30) 
... make a choice among the alternatives, based on your evaluation (CRP-A7:30) 
... implementation (CRP-A7:35) 
 
Blossom’s interview transcript includes a four page description of design process from an 
Interior Design perspective.  The summary below highlights the main steps: 
Blossom: When I say process, I mean the conception of the project to completion of the 
project.  Now what is the completion of the project, what’s the conception of the project?  It 
starts... first of all it starts with the problem... what’s the definition of the problem, what is the 
problem, or now we don’t want to say... a lot of us don’t want to call it problem... call it 
challenge, (Blossom ID-C:32: 30-35) 
 
Blossom continuing: So that’s the beginning of the process, the moment when you say, what 
is it, what am I supposed to be tackling, resolving, or finding out, or creating with the 
question.  Then of course you become more investigative, so what is it, what does my client 
want... you see designers have their clients in order to create, they’re not creating things 
without clients, without a problem, that’s something given to us... it’s not like artists whom I 
admire and envy (Blossom ID-C:33: 1-5) 
 
Blossom continuing: you may know what you want, but not necessarily what you need  
(Blossom ID-C:33: 15) 
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Blossom continuing: I ask myself, what is the purpose, of this design, why am I doing this.  
Why does it need to be done?  What is it going to serve... who is it going to serve, so that’s all 
about, again, the thinking process, what I call the intellectual process. Then the designer, of 
course will get all these wants and needs and start what we call the programming... well 
maybe the givens for the project.  And then... if you notice, I’m not saying criteria, I’m saying 
the givens for the project... the facts. Now here comes in research  (Blossom ID-C:33: 20-25) 
study the building, I have to analyze the building, I have to analyze the context of the building 
and the environment, the micro and macro environments, (Blossom ID-C:34: 5-10) 
 
Blossom continuing: relating to the larger meaning, and this larger meaning relating to my 
macro environment... well let’s say the neighborhood.  So it’s not limited to this, I really have 
to have an idea what is happening out there.  So my creation will be part of the whole, and 
that is what makes it holistic. (Blossom ID-C:34: 10-15) 
 
Blossom continuing: Then I take the ball... xxx this is when my creativity comes in, and that’s 
what I call the creative phase... the intellectual phase, the creative phase.  That’s when I start 
thinking about concept. (Blossom ID-C:34: 20) 
 
Blossom continuing: the concept of course is the main idea that will be with me and xxx that 
will drive me throughout the design process. (Blossom ID-C:34: 35) 
 
Blossom continuing: I go through all those relationships all kinds of things xxx, and then it 
goes out from bubbles or non-descriptive things, into maybe a couple of rough diagrams 
(Blossom ID-C:34: 45) 
 
Blossom continuing: as a designer, when I sit at that table, the incubation stages of the 
process, there is image in my mind of the space.  Sometimes you can see it, not in details, but 
you can see it (Blossom ID-C:35: 5) 
 
Blossom continuing: put it into scale and there is always people that want to know what it is 
going to be like, and that’s when you get the first, designs into sections, elevations, and 
perspectives, all at the same time. (Blossom ID-C:35: 15-20) 
 
Blossom continuing: Then the presentation, sometimes too... presentation is to the client... 
creative boards, but in any case, that’s when you are presenting your idea and hoping that the 
client will accept it, sometimes accepting some parts or not, with variations, then the designer 
and goes back revises comes back and designs again... and that’s in a way, the implementation 
process. (Blossom ID-C:35: 40) 
 
Blossom continuing: ...when it is completed, there is something else coming out of the 
designers role, in the professional role, what they call POE, Post Occupancy Evaluation. I 
give you your space, you live in it, work in it, and I come back and ask xxx how the space is 
working, (Blossom ID-C:36: 1) 
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While we have already seen Sandy’s narrative below, it is probably the most complete 
account of design process offered by the case study in Graphic design. Sarah adds a few 
additional words to reinforce the importance of process. 
Sandy: I don’t think anything about design is easy.  It is manageable and it can be taught.  It 
has rules that govern its creation and there are ways of evaluating it.  It’s not like just, you 
know, an artistic creation where maybe you can’t really contextualize its effectiveness.  It 
does have rules that govern... and those rules can be defined, and it’s an iterative process, so 
the definition of your rules that govern how you design, also govern how you evaluate your 
design, and how you redesign.  And it’s a fluid system so you might find that there’s a flaw in 
your design or you might find that there was a flaw in your rules.  ...and you fix the problem... 
wherever it’s at.  So if your rules said something that didn’t allow for the proper creation of an 
object, you have to reestablish what were your criteria for design, and that has to do with an 
audience analysis, and the... what I would call activity theory... the definition of a problem.  
...Because if you don’t define your problem appropriately, you can not design a solution for it, 
so until you can articulate your problem, and also creatively... in a new way... because if your 
problem were appropriately solved right now, it wouldn’t be a problem, would it?  So, by 
definition, whatever you’ve seen as solutions, probably didn’t work... so that’s where the 
creativity aspect comes in.  (Sandy GD-B15:15-30) 
 
Sarah: working through what we call the process... sketching, even in the making... 
manipulating materials, and research can be also in... research in materials, working with 
different materials am I going to make this out of tin, am I going to make this out of 
cardboard, is it going to be... wouldn’t it be great if we had this cool models laboratory where 
they could... but anyway.  So it’s but in chair time.  I don’t think those great big aha projects 
come from the thin air.  It comes from that dedication, that motivation, that persistence... 
persistence is a big one. (Sarah GD-C36: 1-10) 
 
Stu, from Integrated Studio Arts, contributed two accounts of design process to the case 
study in Integrated Studio Arts.  The narrative below is actually one continuous description, 
from which a lengthy explanation of visual research strategies in the library has been 
omitted. Again we will find similarities to the other accounts of design process but with a 
unique freedom and flexibility that gives it the unique flavor of the Studio Arts. 
Stu: that they’ve at least learned a couple of problem solving approaches, strategies to 
approach new problems so that it’s not like every new problem, new experience is kind of like 
starting over again.   
 
Interviewer: Strategies...  
 
Yeah, there’s a certain strategies would probably be the best way I would describe it.  
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Interviewer: Give me a couple of examples...  
 
 Stu: Well, as an example for me, what I tried to do with this assignment that I showed you is 
that the strategy starts out basically with writing.  You know, and that’s pretty typical for a lot 
of designers... they start out with words, maybe some definitions, maybe the goal... what is the 
problem...define the problem, what is the objective?  And then from there, what kinds of 
options do I have... and usually very quickly moves to playfulness.  The kind of creative... 
ideation... is the word that people like to use these days, I think. How am I... what kind of... 
what is the what-if thing? If I’ve got this problem, what if I tried this, what if I did this?  I’ll 
go to the library... I’ll look at different maybe artists, or maybe I’ll look at subjects or things... 
visual things usually for me.  How do I do my research... for a visual artist... for me it’s 
usually looking at images.(Stu ISA-D65:15-35) 
 
Stu continuing: You kind of go through this working process and you do some preliminary 
sketches and then you play around with size proportion... that’s a lot of what I do.  In other 
words I might say I want these elements and these elements but I want to play around with the 
size of these elements and some of these are going to be real big or real small and I’m going 
to change these things around... and then I start to work on the actual piece. 
 
Interviewer: Yeah, I think those are what we would call design process.  
 
Yeah .(Stu ISA-D66:5-10) 
 
In the descriptions of design process there is a remarkable unanimity and consistency.  
 
Spatial Thinking 
The themes that emerged from the interview process were of two sorts, congruent themes and 
variable themes. The congruent themes, like design process, exhibit considerable consistency 
from one description to the next. Other themes, which we will call variable themes, like 
design principle, work along a central axis with each program taking a slightly different 
position along the axis. Spatial thinking is strong and moderately variable theme. As an item, 
spatial thinking gained mentions by all six case studies and a total of nine mentions from the 
six programs. If we add the ability to manipulate space, the ability to visualize space, and the 
ability to see spatial relationships, the total number of mentions rises to twenty-four. As one 
might expect, the number of dimensions attributed to the space is responsible for a good deal 
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of the variability.  Here, Alice provides us with a number of concepts that begin to define the 
qualities of space prevalent in Architecture: 
Alice: Well, I guess in architecture, anything that has the ability to communicate three 
dimensionality, and I mean interiority as well as you know, formal mass and kinds of things, 
anything that, you know contributes to facile quick, thinking, you know that demonstrates the 
ability to think three dimensionally is the key.  I think we have a lot of people that are facile 
with a lot of graphic techniques, that are not necessarily thinking three dimensionally, they’re 
thinking two dimensionally.  And so anything that is, you know, some kind of ... and when it 
comes to three dimensional models, you know physical models, I mean those that are 
apparently three dimensional, but they are not necessarily, inherently three dimensional, in 
their thinking about, you know the... you know spatial qualities of an inhabited space.  You 
know, they may be beautiful, but they may not be, you know, appropriately scaled, or they 
may not be related to specific human experience. So, it could be a very beautiful ash tray for 
all anybody cares, you know... because it’s not related to inhabited space So I think the ability 
to connect your own sort of body experience to what you are imagining, represent it, and 
communicate it to somebody else, is the real key.  (Alice AR-A2: 5-15). 
 
The concept of space for the architect is first of all three dimensional, it includes interior and 
exterior space, and it also involves the quality of the space. Quality of space is related to 
human experience; the design task therefore engages the multi-sensory experience of 
inhabited space. The ideal thinking skill, therefore, enables the student to overcome two 
dimensionality and perceive space in three dimensions. 
 Another aspect of spatial thinking is its negative and positive relationship with form. 
Space, of all the design elements is the only one that can not be directly manipulated. Only 
by manipulating some other element, such as form or line do we manipulate space. Below, 
Arnie explains this property of space as the Architect perceives it: 
Arnie: Now let’s imagine the two of us in the endless void the instant the two of us are in the 
endless void, some things happen. We can recognize the distance between us or with our 
western eyes... we have western eyes.  If there truly were an endless void with nothing in it, 
we might not have the capacity to understand that distance in our brain.  But we’ll approach it, 
with the western eye, we appear to one another in an endless void.  But now, we at least can 
gauge our presence to each another and the distance from one another and how we might 
rotate or whatever.  Now let us say we are both there vertically as we are now with our heads 
here and our feet there, there’s no top or bottom, our relationship is this, and we decide to take 
a plane that’s the size of our two bodies lengthwise and square, and we put that plane above 
our heads.  We now have a presence beyond ourselves, so if we did the same with below our 
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feet but not touching it, we start of begin to understand the nature of a space made or shape 
thing.  So when I said it takes limits to understand space... without a boundary, without an 
object, without some reference point we don’t necessarily understand depth.  We don’t 
understand the cues of what lies between because the issue of space isn’t the objectness of us, 
but the surround. (Arnie AR-D48: 30-45) 
 
Later, Arnie also describes how we can shape space; he used a sketch to illustrate his 
explanation. 
Arnie: So it’s this continuous manipulation between the material aspects of what we’re 
making, ideas about material boundaries and supports to the imagination of where we are in 
places... it’s the only way I can say it.  So now we have a bounded mass object with a void 
around it, we have floating planes with no edges and boundaries except that the planes are 
conventional enough that we understand... not quite a room, because it really isn’t a room, 
room, it’s a place a floating place... and then here we are a group of obelisks and we’re still 
transforming space and mass in each of these things. 
 
Interviewer: But every time we put an object into the space, we begin to define it. 
 
Right (Arnie AR-D52: 25-35) 
 
For the architect space is both surround and interior. Space does not exist unless we can 
define depth; for the architect space is exclusively three dimensional. Arnie describes 
undetermined space as a void which reflects this three dimensional property.  Amy uses the 
word volume to express the same three dimensional concept of space. 
Amy: Somewhere along the line they have to know some basic ideas about form and volume 
and... I guess you’d say, sort of how things fit (Amy AR-B16: 20-25). 
 
 Community and Regional Planning has a fascinating, but rather different view of 
spatial thinking. Planners deal with the distribution of things in space, and the distribution of 
spaces, both constructed and natural within a spatial format. Here Alola explains the need for 
spatial thinking in Community and Regional Planning: 
Alola: We have to be able to think spatially, and of course so one of the ways we can do that 
is to map things.  Um, and the GIS allows us to be able to map things and also manipulate, it’s 
a tool.  But we’ve always had to have that skill being able to think spatially, and look at 
spatial patterns and then, and make sense of them and understand them. Because you know all 
too often what will happen is you know we’ll put all the parks in one part of the city, and 
there’s none in another (Alola CRP-A9: 20-25). 
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The map is the means by which planners are able to envision and manipulate space, it 
appears to function in much the same way the plan view works for the architect. Alden 
reinforces the need for mapping skills in spatial thinking: 
Alden: Planning, also, Planners also deal with a lot of things in terms of space, how things are 
distributed; and, and as a result of that most planners have to have some basic understanding 
of ah spatial dimensions and relationships.  An attention to space and in order to use that, they 
should be able to know how to read a map, they should be able to do a map (Alden CRP-
C23:40-C24:1). 
 
Three of the four Planners interviewed addressed the topic of spatial thinking.  Below, Alfred 
describes another important aspect of the Planners’ thinking about space: 
Alfred: Uh, human being lives in space, even though traditionally we have been thought that 
time is the most important thing in human life.  I think that time is important, but maybe even 
more important than time is space. And I’m not saying that life is determined only by space, 
but the quality of the space that surrounds us is very important.  So we are here in this room, 
which is a space. We are in college which is another space, and we are in a society which is 
made up of multiple spaces... so they have to understand that. 
 
Interviewer: What would be an example of a spatial adjustment that a Community and 
Regional Planner might incorporate? 
  
Alfred: Um... In what sense. 
 
Interviewer: How might a Community and Regional Planner change a space... purposefully? 
 
Alfred: Yeah well, understanding for example that a space is used by multiple publics and 
then so when they design a certain space, they have to incorporate... the understanding of 
multiple uses of space.  
 
Interviewer: So access would be a feature? 
 
Alfred: More than access... yeah, access is one, but also what you call it... flexibility is 
another one, and interaction... interactive is another one. 
 
Interviewer: Ok, now there are some interesting thoughts. 
If these are fundamental understandings, what thinking skills do they need to shove these 
around and make them work?  
 
Alfred: First, they need to understand that space is not free for all, but and that there are 
certain categories, of um classes that have not access... or they have limited access to spaces 
(Alfred CRP D33: 1-25) 
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Interestingly, Alfred groups spatial thinking with manipulative abilities, for him, 
manipulation of space is the major skill of a Planner. 
Alfred: I would consider it important for them to know how to draw a hand, as well as by 
CAD, operate design software, but that’s not the major... major skill of a Planner.  But 
definitely manipulation of space, they should be able to understand it  
(Alfred CRP D34: 1-25). 
 
Alfred also spoke about space as a social product (AR-D34: 25) and as a political product 
(AR-D33:40). Alfred’s explanation completes the concept of access to space that Alola 
initiated.  Obviously if all the parks are in one part of the city, people in that part of the city 
have access to parks and recreation while people in other parts of the city do not. The 
Community and Regional Planner also must consider uses of space. Alfred provided us with 
a vision of multiple spaces used by multiple publics which facilitate various kinds of 
interaction and are in themselves interactive. Finally, we want to notice that Planners, too, are 
interested in the quality of space and its ability to determine human life. 
 The Landscape Architect in some ways has a concept of spatial thinking that is 
similar to what we have found in Community and Regional Planning, with one interesting 
and significant difference. 
Vern: There are several aspects of spatial thinking that we work with... probably the one that 
is most universal amongst Landscape Architects is the ability to think in three dimensions, 
...to imagine spaces with three dimensional qualities. So think even when we’re working in 
plan view to be able to imagine vertical aspects... vertical dimensions, and xxx xxx.  That’s 
not easy for everyone to do, for example I mentioned that for many of the first dozen years or 
so, I taught that introductory course in design skills... I also taught also taught the introductory 
course in technology... construction technology skills.  Oftentimes the skill that we worked on 
the most... concepts and skills, was site grading.  And that is working with contour maps... 
contour maps of existing landforms and then deciding how we wanted to change those 
landforms by xxx xxx.  And that takes advanced cognitive skills to be able to look at lines... 
both continuous lines and broken lines in plan view, and imagine what that three dimensional 
surface looks like.  And when you move a contour... two contours close together, what would 
that resulting landform look like... and is it something that you could walk on or ride your ride 
your bicycle on, or maneuver a car on... or open a car door, particularly on the uphill side... 
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the upslope side of a car, particularly when it’s a two door car. So part of that is that three 
dimensional ability, the ability to imagine three dimensional forms, spaces, lines and 
textures... so that’s part of spatial thinking. Another part of it that I deal with a lot in my 
intermediate level course is being able to imagine different locations within a larger study 
area (Vern LA-B26: 35-B27: 5). 
 
In addition to the plan, Landscape Architects have another useful tool to use in thinking 
about space, topography and contour maps. The lines on the contour map reveal the shape of 
the landform and therefore the shape of the space determined by the landform. Grading, 
therefore, is an important aspect of spatial thinking in Landscape Architecture. Vern also 
points out that the Landscape Architect must be able to visualize the relationship of one part 
of a site to another.  The ability to visualize in three dimensions is another component of 
spatial thinking for the Landscape Architect. Vern speaks of the importance of seeing 
something in plan view and being able to visualize the vertical features of the project.  Victor 
also mentioned this ability to perceive the vertical in the plan as an aspect of visual thinking: 
Interviewer: What does it look like if they have good visual skills, then, are there some 
features that show you that? 
 
Victor: I think one particular feature is that they independently are able to... um use different 
drawings to explain their ideas.  
 
Interviewer: Ah, different drawings...  
 
Victor: Well they learn, I mentioned section drawings, one type of drawing; and then plan 
drawings is another. If they are consistent in just using plan, to develop ideas, then I see that 
as a red flag that they’re not looking thoroughly at their idea. If they are using the plan and 
section together to communicate ideas, but also to investigate the ideas, then I’m starting to 
see them develop visual skills... that they have the ability to look at a particular idea in a 
different way (Victor LA-C35:25-40). 
 
 The positive and negative aspect of spatial thinking takes a very different form in Landscape 
Architecture. Vern spoke of contour maps and site grading as a challenging concept.  
Grading, of course would be the main application for contour drawings and topographic 
maps. Vern illustrated the significance of contour in relation to spatial thinking with the task 
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of opening a car door into an embankment. His initial statement about spatial thinking, 
however, related to topography and drainage. 
Vern:.. tools for making spatial decisions, integrating data about soils, and slope, topography 
and drainage and watersheds, land cover and habitat... (Vern LA-B19: 35) 
 
Victor made a similar statement, visually illustrated with gestures: 
Victor: Yep,  Oh it works on a knowledge base that you don’t put a uh... you have to use your 
knowledge... you can’t put a pool on a steep site, Right... but you have to use your knowledge 
to understand how that pool doesn’t sit like this, (gesture) but actually has to sit like that 
(gesture)... and then how you actually put that back in... how you sit it into the ground, and 
move material around, um, is important... And it might be done differently from another 
discipline, Landscape might want to deal more with the topography of the earth as opposed to 
structure. (Victor LA-C32: 10) 
 
It seems that the positive and negative aspect of spatial thinking is manifested in topography 
and grading for the Landscape Architect.  While opening a car door is a valid application of 
spatial thinking in the conventional sense, it seems that spatial thinking manifests itself as 
drainage, pools, and watersheds for the Landscape Architect. We have not perceived this 
because the ‘space’ is filled with water, not air. We will want to revisit the question of space 
as navigable area.  It seems, however, that drainage and watershed represent the same or very 
similar thinking skills to the spatial thinking described by other disciplines. 
 In many ways Interior Design has a similar view of spatial thinking to what we saw in 
Architecture and Landscape Architecture. Vern, a Landscape Architect had said 
Vern:  Often to me what it boils down to is deciding how we want people to feel when they’re 
experiencing the design that we’re proposing, (Vern LA-B23: 25)   
 
Alice had also related design to human experience (Alice AR-A2: 5-15). Here, Blossom 
speaks about the experiential quality of space from the perspective of an Interior Designer. 
Blossom:  We have spirits, we have something that makes us what we are... the same with the 
spaces, spaces have personality, spaces have spirit; spaces have essence... so what is it?  What 
do I want it to be?  Then I say what is the image of the space... which is more physical, more 
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visual I think.  Maybe the image sometimes speaks to the spirit or... then I ask how do I want 
people feeling the space. (Blossom ID-C34: 30). 
 
 Blossom, too, is interested in the experiential quality or feeling of the space. The 
concept of spatial thinking that we find in Interior Design, on the other hand, differs from 
what we found in Architecture. 
Betty-Sue: They’re able, in their head, see a three dimensional space that they can move 
around in... they, they know what’s happening on the ceiling plan, they know how you’re 
feeling walking in the space, what the enclosure is going to feel like...  
(Betty-Sue ID-B20: 30-35).  
  
This is what Arnie would have described as an ‘encapsulated space’ or what Alice described 
as ‘interiority.’ The space described by Betty-Sue is partially or entirely determined by an 
enclosure of some sort.  Below, Blossom explains the unique relationship of the Interior 
Designer to spatial thinking. 
Blossom: Because... as a designer, when I sit at that table, the incubation stages of the 
process, there is image in my mind of the space.  Sometimes you can see it, not in details, but 
you can see it. and you know how it will feel, and that’s very important.  If the designer can 
not see that, then everything is very prescribed and cold, and expected.  Well I call the xxx, 
but if you can see that, if the designer has this sensibility to this kind of emotion that the space 
will have xxx, then it will be different kind of space.  It will be aesthetic, it will be safe, it will 
be comfortable; it will be an ensign of one’s life, that’s the ultimate purpose or goal of the 
Interior Designer (Blossom ID-C35: 5-10). 
 
For many of our design disciplines space exists in relationship, or is a product of the 
designed object.  For the Interior Designer, space and the experiential quality of the space is 
WHAT is designed. As Betty-Sue explains, Interior Design also addresses the use and 
functionality of the designed space combined with a concern for the occupants. 
Betty-Sue: hopefully, you’ve got a client that is equally concerned about the occupants and 
how they are using the space and that they be able to function in the space... (Betty-Sue ID-
B20: 10). 
 
In this, the Interior Designer also shares some of the spatial sensibility we saw in Community 
and Regional Planning. 
 114
 Integrated Studio Arts and Graphic Design describe two kinds of space, two 
dimensional space and three dimensional space. Studio Artists describe a number of different 
manifestations of space. Here Stu, in a brief span of time, names an assortment of spatial 
thinking skills: 
Stu: we’ve got tools... digital tools that allow us to experience it in a kind of a virtual space... 
but it’s still virtual, it’s not real.  So anyway, I, you know, I think it’s necessary for drawing or 
representing any kind of three dimensional space, that you have... that you have an acute 
awareness of real space even though you’re a drawer or a painter working with illusionary 
space.  You’re also thinking about empty space too.  You know... a lot of the times I think that 
one of the things that we try to emphasize in the way of developing an awareness of space... a 
true perception... is to get young artists to think about the negative space that surrounds the 
object  (Stu ISA-D53:15-20).  
 
Stacy explains the significance of spatial thinking skills for the Studio Arts: 
Stacy: you can not have form without creating or defining space, whether it’s two dimensional 
or three dimensional, it just doesn’t happen; and to create spatial thinking skills in students is 
actually pretty wonderful and pretty exciting, because it’s what puts everything together.  It’s 
what makes it all happen, so if you talk about what happens between elements in a 
composition, what is the literal space, what is the implied space, you talk about what happens 
when the element has this particular size and texture relative to another kind of surface. You 
start to create different ways to express spatial awareness and spatial awareness is also a 
kinesthetic... a body related activity.  
(Stacy ISA-A18: 35-45). 
 
Stacy’s comment about kinesthetic awareness is reminiscent of Alice’s earlier statement 
(Alice AR-A2: 15-20) and Amy’s description of haptic experience (Amy AR-B16: 40). 
The first issue is helping students to see space, this appears to be fundamental to establishing 
relationships in space as well as to manipulating space itself. Here Stu calls our attention to 
spatial perception and its fundamental role in composition. 
Stu: perceptual skills... the student would need to be able to see things in a particular way that 
would involve kind of seeing the big picture, seeing the Gestalt of relationships between 
forms and space; to be able to see space; to be able to see relationships... (Stu ISA-D48:40-45) 
 
These relationships are fundamental to compositional skills and are governed by the 
Elements and Principles of Design.  
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Stu: A third skill would be what I call compositional skill or design skill... how you... what 
kinds of knowledge you have about design fundamentals that  inform the choices that you 
make as to how you organize form and space.  We talk about that generally as design or 
composition... compositional skill. So principles of design, elements of design, having a kind 
of a foundational knowledge base about what those principles are that guide you into making 
decisions (Stu ISA-D49:35-40) 
 
Stella continues the discussion of negative space. Here she describes the interactive nature of 
form and space and notes that students seem to focus on object and overlook the space: 
Stella: A lot of things:  the effects of a positive form on the negative surrounding space, how 
it fits into that space, and that works with both two and three dimensions.  I mean you 
wouldn’t want to take a tiny little sculpture and set it out in the middle of a room... unless 
there was a specific concept based on that, but it would have to be a pretty strong concept 
(chuckle)   
 
Stella continuing: I mean certainly you have the idea of less is more so... you know, so if for 
instance you’re working on... well Ok, I talk to students... students are more object oriented, 
so they’re thinking more about the positive, shape, the form.  And I say well how do you think 
you’d get around in this world?  You’re walking through negative space (Stella ISA-C41: 1-
15). 
 
Her argument is irrefutable; we must wonder though, if the ability to see form and space is an 
intrinsic part of our ability to navigate through our world.  Why then do we privilege form 
over space?  Psychologically perhaps, we give more attention to form because it has painful 
potential.  If we walk into a form, it will hurt, if we walk through space we have less risk of 
pain.  Therefore the fear attributed to form makes it the object of our attention. If this is the 
case, then space would tend to attract us, and perhaps it does.  Stu has another explanation for 
our object-based tendencies. 
Stu: You’re also thinking about empty space too.  You know... a lot of the times I think that 
one of the things that we try to emphasize in the way of developing an awareness of space... a 
true perception... is to get young artists to think about the negative space that surrounds the 
object as an equal and important part of that experience.  They tend to look at the object 
because it has a name to it.  They tend not to look at the empty space around it because it’s 
not easily namable (Stu ISA-D53:20-25). 
 
On the other hand, perhaps we name the object, because it has painful potential. Vocabulary 
relative to ‘negative space’ did not appear in the disciplines that focus on three dimensional 
 116
space.  Negative space, appears to be a concept more common to disciplines that work in two 
dimensional design.  Negative space, however, is not a concept that is exclusive to two 
dimensional media. Stella has already told us that negative space works in two or three 
dimensions. Below, Stacy continues that train of thought and gives us a lot to think about. 
Stacy: I really don’t feel like there’s a lot that differs.  A lot of difference... there are 
differences in the final product, but underpinning any work that is done...  I think that you 
can’t make something three dimensional without having the capacity to see it ... I’m a little bit 
uncomfortable with the idea of strictly two-dimensional, three-dimensional structures.  
However I understand that we teach like that because we break things down into what you can 
put on the paper which is flat, and what you make that takes up space in the room which is 
three dimensional... so you have 2D and 3D.  But I think our brains actually hold those two at 
the same time.  Some people have a stronger orientation toward one or the other, so the 
concept of negative space whether it exists in a drawing, of a person standing with an arm 
outstretched, or whether it exists in a sculpture of a person with the arm outstretched... the 
difference in the drawing and the difference in the sculpture is that in the drawing you have a 
perimeter, you have the page, it forms an edge and you have a really quick way to see the 
relationships, however if you can’t see a piece sitting on a pedestal in a room and see the 
space around it, you’ve got a problem as far as I’m concerned (Stacy ISA-A14: 25-40). 
 
For Stacy, two and three dimensional spatial thinking is a fluid construct and we transition 
readily between them. Perhaps this relates to Vern and Victor’s desire for students to 
visualize the vertical based on the plan. Stacy, however sees this as an intuitive transition, 
that is facilitated in two dimensional media by the presence of an edge. Stu also sees two and 
three dimensional space as integrated. 
Stu: I work two dimensionally, in terms of what I make, but I really think three dimensionally 
when I’m drawing, and this is something that drawing instructors all talk to our students 
about.  In order to create... most of my work is with an illusionary space, and in order to 
create that illusion, I have to be able to understand how an actual three dimensional space is 
structured... you know the parameters of those three dimensions (Stu ISA-D52:40-45). 
 
 Graphic Designers, according to Sandy engage the communicative and informative 
properties of space. 
Sandy: I think graphic designers should be able to make messages in a variety of languages, 
and they should understand spatial languages, pattern languages, formal properties of light, 
distance, relationships of material usage... probably not to the extent that architects and 
interior designers understand them, but certainly in terms of their... what I would call their, 
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their... visual language and their informational properties... because those are areas where 
often times the architect and the interior designer doesn’t quite go.  They’re more looking at 
the sculptural properties or the habitation implications of space, but not always the 
communication in terms of how it, how it informs the user... and so I think that information 
and um, informative power, communicative power is always kind of where the realm of 
Graphic Designer is at, so it compliments and overlaps with these other disciplines, but does 
not replace them (Sandy GD-B14: 1-10) 
 
Because the Graphic Designer designs a wide variety of communications, he or she must be 
able to consider and manipulate both 3D space and 2D space. 
Sandy: you’ve designed a design system, your web site should mirror what’s happening in 
your newspaper ads, should mirror what’s happening when I come into your office space, and 
it should have a cohesiveness or a harmony.  The messages are different because 2D space 
can communicate different things than 3D space, and each of them have their fortés... so for 
instance, 3D spatial communication maybe tells me where the front desk is at and how to get 
there without asking a question, because I don’t want to ask because that makes me feel 
stupid.  And so 3D space should be sculpted in ways and should be augmented with 2D 
spatial messages, either signage, wayfinding cues or visual graphics that help me to conduct 
my business appropriately, and empower me to do it on my terms without assistance if that is 
the best scenario. (Sandy GD-B14: 35-45).  
 
The need to design for capability in both 2D and 3D formats necessitates an understanding of 
how 2D space can or should relate to 3D space: 
Sandy: I think that 2D and 3D space have to be considered in terms of what they can do, and 
you have to also understand that 3D space has tons of 2D space in it.  3D space is a 
combination of 2D spaces everywhere in essence... so if you can’t handle 2D space, I can 
guarantee you, you’re not going to handle 3D space very well (Sandy GD-B14: 25). 
 
For Sandy, the object is not to set aside two dimensional thinking and advance to three 
dimensional spatial thinking, but rather to understand how 2D space must relate to 3D space 
and how each can be used to greatest advantage. Sandy has said that if one doesn’t 
understand 2D space, then one will certainly not understand 3D space, and that 3D space has 
a lot of 2D space in it.  This seems to be a defining factor, in how we think about 2D and 3D 
space, and perhaps in how we think about design itself.  Will we consider the relationship of 
two dimensional space to three dimensional space to be a fluid relationship in which each 
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kind of spatiality has unique strengths that tend to inform the other, or will we privilege one 
kind of spatiality over another? 
 For many years it has been traditional for curricula to offer courses in 2D design and 
courses in 3D design. Perhaps we have been shaped by the training we received. Sandy 
continues to describe the 2D-3D spatial collaboration. 
Sandy: The 2D spatial collaboration should mirror the same sort of qualities or essence of the 
nature of the communication, the business or the artifact, whatever it is. Um we talk about 3D 
space with regard to small size and large size, so if I’m teaching about 3D space, I can teach 
my students a 3D space could be a package design or it could be an exhibit, or it could be an 
interior space.  It’s mainly a scale relationship change, but it will have interior and exterior 
space, it will have vistas or ways of viewing in and out of it, and it will have message carrying 
surfaces.  And so, that’s one of the main differences.  2D space is kind of easier in a sense 
because you don’t have to worry about all of the implications of it in other dimensions. 
(Sandy GD B14:45-B15:5)  
 
This description includes many familiar concepts such as interiority, surrounding space; it 
also includes the integration of 2D space in 3D space and the concept of vistas.  For Sandy, 
the difference between an office and a package is simply scale. This is possibly the most 
comprehensive and complex spatial concept presented by the interviews. We should also 
pause to notice that Sandy agrees with Stacy that 2D space is perhaps easier to learn. Stacy 
attributed this to the existence of a boundary or edge, Sandy attributed it to fewer 
implications. The question is if 2D space is, in some way, an easier concept, whether it would 
be better begin spatial thinking with 2D space and escalate to 3D space?  Sandy adds that the 
same principles apply to the manipulation of both two and three dimensional space, in this 
case, the Principles of Design. 
Sandy: ok, you only have one plane to deal with, but I think you have... in 2D space you’ve 
got to know how to handle it... and we have a lot of principles that help us to handle 2D space 
that also can be there for... mirrored onto 3D space.  So if you understand pattern, repetition, 
form, focal point hierarchy, anomaly, linear associations and then also style, then you can 
sculpt or design for 2D or 3D space.  That’s going to... You know, you have hierarchy and a 
focal point in both whether you acknowledge it or not... (Sandy GD- B15: 5-10). 
One other issue arose from the interviews on the topic of spatial thinking, namely the actual 
nature of space. All of case studies demonstrated an active involvement with spatial thinking 
skills and an engagement with the interaction of form and space.  Our approach to spatial 
thinking varies as do the values we pursue through spatial thinking.  The chart below 
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Figure 15 – Dimensional variability of spatial thinking
summarizes the position of each program with regard to dimensionality. In addition to simple 
dimensionality, however, Architecture, Graphic Design, and to an extent, Interior Design also 
considers the relationship of interior to exterior.
The six programs are interested in different aspects of space and approach it with 
different mindsets, yet spatial thinking is central to the teaching of all six programs. The chart 
below summarizes the second axis of variability, the vision of space, and values we address 
through spatial thinking. 
Architecture Land Arch CRP ISA Interior D. Graphic D.
Spatial 
thinkiing
Mass & void 
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Exterior
Topography 
Exterior 
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Distribution 
of things in 
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Experiential 
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Values Habitability 
Structural, 
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Use
Composition Health Safety 
& Welfare
comfort and 
compatibility
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Figure 18: Variability summary for Spatial thinking skills
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 If our goal in interdisciplinary curriculum is a shared language among design 
disciplines, we must ask some difficult questions about our approach to spatial thinking. On 
the other hand, if we adopt the interdisciplinary curriculum described by Gaff and Ratcliff, 
spatial thinking would be an excellent focal topic. 
The tendency in designing interdisciplinary courses is to try to cover too much content, 
especially in general education curricula that place greater value on the breadth part of the 
breadth-depth synthesis triad.  An interdisciplinary course needs to be conceptualized as 
covering disciplinary perspectives the way a disciplinary course covers subject matter.  A 
narrower topic leaves more time to apply diverse disciplinary perspectives and increases the 
likelihood that those perspectives confront the same issues instead of talking past one another.  
The narrower the topic, the more complex its examination can be and the more the various 
perspectives themselves can be probed.  (Gaff and Ratcliff, 1997 p. 407) 
 
Drawing 
 Another area where the interviews revealed a good deal of variability was in the area 
of representation, or drawing.  All of the programs voiced a need for some form of drawing 
skills. Each, however, has a different vision of drawing and the purpose it should serve. At 
least four functions of drawing emerged from the interviews: 
1. Drawing as composition 
2. Drawing as communication 
3. Drawing as thinking 
4. Technical drawing 
 
Drawing as composition includes the generic term representation, manual drawing, and 
sketching.  Drawing as communication deals with drawings, both rapid and detailed that are 
intended to convey an idea, message, or intention; it includes among other things, visual 
communication.  Drawing as thinking indicates the kind of drawings the designer does to 
manipulate thoughts more easily by making them visual; it includes ideational drawing and 
conceptual drawing. Technical drawing includes drafting, section, elevation, plan, and 
construction drawings. The majority of technical drawing also serves a communicative 
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purpose, because it is intended to help someone, usually the client, envision the intent of the 
designer. We might best call it drawing as information. Architecture, Landscape 
Architecture, and Interior Design also mentioned model making as representation, which will 
not be included in the discussion of drawing. From a researcher’s perspective, this was an 
area where it was necessary to hear what was not mentioned as well as what was. 
 Integrated Studio Arts currently provides all of the drawing classes for the 
foundation, except that Architecture has incorporated some work in Section, and Elevation 
(technical drawing) into the 102 class. The interviews with Studio Artists produced eight 
mentions from 3 participants in the area of drawing as representation. One participant 
mentioned drawing as communication and one mentioned drawing as visualization.  
Stacy: So, as soon as I put it down on paper, I also have a means by which I can communicate 
this to other people, and that’s critical.  So the ability to do this drawing means that I take it 
out of that alchemical incubator of my brain and I make it something that I can commit to... 
(Stacy ISA A6: 1-5). 
 
Stacy was also the participant who spoke about drawing from visualization: 
Stacy: I think an ability to see form in your mind’s eye and to be able to then draw that form 
from multiple vantage points is really important.  So if I get this idea that I want to make this 
sort of figurative piece and it has a big shield or mirror like thing to it, and it’s got this sort of 
squat lower body... I can do a doodle, but I have to be able to turn that form in my 
imagination and make that drawing front, back, top, side. (Stacy ISA A4: 5) 
  
The concept of drawing from visualization is somewhat different from the general direction 
in Integrated Studio Arts, but it was mentioned by participants from several programs and it 
is a skill that merits attention. 
  There were no mentions of drawing as thinking in Integrated Studio Arts and only 
one mention of technical drawing. That technical drawing statement referred to perspective 
drawing, and may or may not have been the same kind of technical drawing skill intended by 
disciplines like Architecture or Interior Design. 
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Stu: We talk about things like placement, and overlapping, and size gradation.  We talk about 
perspective systems. We talk about atmospheric perspective.  All of these are tools that you 
become aware of and manipulate in the context of making a graphic image that can create 
either a flat space, a deep space, or an ambiguous space, and all of those have their place  
(Stu ISA D53:35-40). 
 
Both of the mentions of digital media are rather incidental and not directly related to 
curricular agenda.   
Stu: I find kind of interesting is that students talk about that image as being three 
dimensional... it’s physically never three dimensional,   it’s always a flat image on a flat 
screen... we can move around the space, you know we’ve got tools... digital tools that allow us 
to experience it in a kind of a virtual space... but it’s still virtual, it’s not real.  So anyway, I, 
you know, I think it’s necessary for drawing or representing any kind of three dimensional 
space, that you have... that you have an acute awareness of real space  (Stu ISA-D53: 15-20). 
 
Stacy’s statement addresses the evolving culture in which our students are immersed and 
may have more bearing on curricular needs. 
Media, in the form of digital media, are much more important and prevalent – electronic 
media I should say – are much more prevalent, and an important part of their lives... both in 
terms of communication, but also in terms of their artistic expression (Stacy ISA- A2: 1) 
 
In general, however, the focus of Integrated Studio Arts is on representational drawing, 
compositional drawing, and on drawing from observation.  From the perspective of 
Integrated Studio Arts, or at least from the vantage point of Stu’s expertise, observation is 
fundamental to learning to draw: 
Stu: A lot of the programs said, well, you know, we don’t see the relevance of drawing from 
observation, because the rest of us are going to be drawing from their imagination.  They’re 
going to be drawing and representing things that don’t exist. And this was kind of  a 
surprising comment to hear from colleagues, because in order to draw something that doesn’t 
exist, you have to kind of understand how... if you try to represent something in a kind of 
convincing way you have to kind of understand what you would see in real life  (Stu ISA-
D58: 1-19) 
 
Stu begins his comment with, “the programs,” because there has been debate about the nature 
of the drawing taught relevant to the kinds of drawing needed by the diverse group of 
programs in the College. Curiously, however, none of the other programs spoke of, “drawing 
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from imagination.” On the other hand, Stu’s belief that drawing skills are acquired by 
drawing from observation is consistent with most pedagogic standards. 
Interviewer: So, in your mind, let me clarify this... what I think I hear you saying, drawing 
from observation informs drawing from imagination. 
 
Stu: Yes, exactly... 
 
Interviewer: To draw from imagination... the learning experience for that is drawing from 
observation. 
 
Stu: Yes... or drawing from some other form of research.  Imagination is always limited by 
your experience. 
 
If the pedagogic wisdom of other programs differs with this precept, then we must examine 
non-observational sources of experience on which to base the drawing. Stella recounts one 
possible non-observational resource: 
Stella:  I bring up an idea like the Tolkien trilogy, if you’ve gone to see that, or if you saw the 
first Tolkien movie where it was an animation, and if you’ve read those books, is that what 
you were thinking in your head everything looked like, when I first saw that first animation it 
was unh-unh, this is not my visual of that, and so unless they’re reading books that have no 
visual imagery, other than what is stated via the written word, then, it’s really hard to kind of 
formulate some of your own images... and so I really try to encourage students to read. (Stella 
ISA-C37: 40 – C38: 1) 
 
 One questions, however, whether one would have sufficient capacity to create visual 
imagery from text without a substantial background in experience. 
 Two other aspects of drawing that appear fundamental to drawing in the Studio Arts 
but which did not raise much interest in interviews with other programs are drawing 
composition and the representation of lights and darks over form. 
Stu:  We’re telling them that they have a rectangular viewfinder that matches the shape of the 
large sheet of paper that they’re going to be doing a more completed drawing on... so we want 
basically a similar number of vertical designs and horizontal designs to choose from.  We 
want all of the designs to have certain qualities of design certain aspects of organization.  
Typically what I’ll tell my students is that I don’t want them to focus in on too small of an 
area.  So I want there to be  a minimum of maybe eight forms that are in the design because 
I’m also wanting them to see in the relationships of size and space and between them I’m 
wanting them to balance the composition. That would be another criteria.  And I’m wanting 
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them to think about how elements that might be partially cropped by the edges of the page 
lead the eye into the page (Stu ISA-D62: 30-40) 
 
This approach to composition does legitimately seem to differ with the compositional 
strategies practiced by other disciplines. Here, Stu explains the observational approach to the 
teaching of light and shadow. 
Stu:  So we talk about these categories of light and shade, highlight, light, half tone, shadow, 
core, reflected light, cast shadow.  And we point those out then we build a still life and we get 
into value... we control the light... I mean one of the things that you will notice in the drawing 
rooms is the first half of the semester all the fluorescents are on.  The second half of the 
semester in those drawing classes, all the lights are off, and all we have are spot lights and 
then we’ve got some bounced lights... and the students have ambient light to work from. But 
we’re trying to set up a very dramatic, a very clear, very easily represented lighting situation 
for them  (Stu ISA-D58: 10-15). 
 
Architecture has more mentions of drawing skills than any other program with a total of 
thirty-eight. We must bear in mind, however that Architecture and Community and Regional 
Planning had four interviews each; Landscape Architecture, Interior Design, Studio Art, and 
Graphic Design had three per program.  We can eliminate this discrepancy to obtain an 
informal measure of interest by dividing the number of mentions by the number of 
participants from each program. (Figure 18) With that adjustment, Architecture has 1.5 per 
participant for drawing as communication compared to Integrated Studio Arts at .67; it has 
1.75 mentions per participant for drawing as thinking to none in Integrated Studio Arts.  
Architecture has 1.5 mentions per participant for drawing as manual representation compared 
to 2.67 in Integrated Studio Art. Understandably, Architecture also has a much stronger 
interest in digital representation and technical drawing. At least in emphasis there are some 
differences between the two perspectives. Our next step is to better understand what is meant 
by drawing as communication, and drawing as thinking. Amy sees a necessity for both 
drawing as communication and as representational communication. 
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Amy: that they need to be able to draw, and it’s drawing to think... but also they need to draw 
to represent to others.  So it may be about how to diagram – which is a cool thing to do – but 
also how to communicate through drawing (Amy AR-B14: 30). 
 
Alice branches into drawing skills from a discussion of interpersonal communication and 
collaboration: 
Alice: Um- hmm, Well collaborative skills are, you know multi-faceted... good verbal skills... 
  
Interviewer: Keep going 
 
Alice: Good quick visual communication skills, that sort of quick communication skill that I 
was talking about earlier.  It comes into play really big time when you’re having to go back 
and forth with somebody else and not just in your own head... (Alice AR-A4: 20) 
  
What she envisions are sketching skills for collaboration. Andy may also have collaborative 
drawing in mind when he says: 
Andy: Yeah, the conventions, you have to understand the conventions of... or the drawing 
language of the profession, which is unique to the profession... and that’s a requirement they 
know (Andy AR-C35:35-40) 
 
Amy’s statement adds meaning to Andy’s thoughts about conventions and professional 
practice. It seems that when more than one person is working on the same set of plans there 
must be conventions in order to be consistent in the representation. 
Amy: The technical drawing is a skill that I’ll say like the rules of drawing for let’s say 
working drawings or something from my point of view that they’ll learn a little bit at a time.  
And every office I ever worked in... I know there is a xxx that we have universal xxx... Every 
office I’ve worked in has their own set of standards... and, you know, it doesn’t take you very 
long... you just have to figure out we do this, this way and we do that, that way...  
(Amy AR-B15: 15-20). 
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What has been described for us by Andy and Amy is a different kind of collaborative 
drawing than what Alice described.  Alice’s vision was of drawing to facilitate collaborative 
thinking. The purpose of Andy’s and Amy’s drawing as communication is to communicate 
with the client or the contractor; it is the production of the drawing that is collaborative.  
Alice, Amy, and Andy, however, are all interested in drawing as communication.  
 Turning our attention to drawing as thinking Alice sees drawn images as a tool that 
will allow the designer to manipulate larger quantities of information. 
Alice: Ok, so you’ve got to be able to think three dimensionally, in your head and use it in, 
you know manipulative imagery, because you can’t hold everything in your head.  You 
know... so that’s what the imagery is good for... at least in the drawing process.  It’s to help 
you remember stuff... and to make your thinking more complex because, you know some 
people can hold a lot and you know, some people can’t (Alice AR-A4: 20) 
 
Notice that Alice’s discussion of drawing as thinking was part of her commentary on three 
dimensional thinking.  Arnie’s comment below was part of his response to a question on 
design process: 
Arnie: how they handle precedent, whether they work through models, whether they work 
through digital media, whether they work through hand drawing, or they keep journals... How 
they generate forms so there are different strategies for thinking about design projects, and we 
hope that the students develop their own working approach during the period of time that they 
are here (Arnie ISA-D47:35) 
 
Looking at drawing as representation, Alice arrives at this discussion of representation very 
early in the interview, for her drawing is a visualization skill. 
Alice: making imagery, and making models, and drawings, uh, physical visualization skills, I 
think its important to have those, you know, if somebody’s good at computers, is good at 
making models, is good at hand drawing... then that’s all great... and I would prefer to see a 
little bit of competence in all of the above.  And that success for me would be the ability to 
negotiate between different media.  You know, to be able to you know use something when 
it’s appropriate for the content.  The information is more important for me than... than the 
craft of the imagery (Alice AR-A1: 40-45). 
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Visualization could readily include making the idea visual for the client or making a record 
of an idea as Alice explained earlier (Alice AR-A4: 20). Andy clearly intends both of these 
purposes. 
Andy:  You have to be able to manually sketch and draw... you have to be able to freehand 
sketch ideas, I don’t think you have be able to manually do construction drawings... that’s a 
technical skill.  But I do think that you should be able to... from conceptual parts of the 
project, you should be able to do it both digitally and manually. You should be able to sketch 
on the computer just like you can sketch by hand, but fundamentally, I think you need be able 
to know how the machine thinks.  You have to understand manual drawing skills, particularly 
three dimensional manual drawing skills from the point of view of how those drawings are 
constructed, because that gives you a means of understanding what the computer is doing 
when it does those drawings (Andy AR-C34: 25-35) 
 
Andy also finds that good hand skills are useful in developing digital representational skills. 
It seems that Architecture has a very different vision of drawing from what we found in 
Integrated Studio Arts.  None of the participants from Architecture mentioned composition as 
a drawing skill or control of light and shadow. They speak about lighting as a design 
consideration (Alice AR-A10: 10-15) (Andy AR-C38: 35), but do not mention an 
understanding of how light flows over form. Alice explains that shades and shadows are part 
of “rendering,” and are usually done on the computer: 
Alice: When I, when I use the word ‘rendering,’ I mean the, the surface shading and coloring 
of a line drawing.   
 
Ahhh, you see, that’s one of those terms that changes from... 
 
Alice: When you put render on a computer modeling thing, it gives it the shades and shadows, 
and the surface textures, it’s the... bringing to life the surface of something that may just be a 
line drawing.   
 
You see, and to me it would just be a kind-of generalized term for drawing... very interesting. 
 
Alice: Drawing is drawing and rendering is rendering. 
 
Rendering is more like coloring... I think, come to think of it, I’ve heard the Interiors use it 
that way too.   
 
Alice: Yeah, rendering is coloring as far as I’m concerned.  
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Ok 
 
Alice: You know, it’s like the coloring book, and it’s slow and labor intensive, although 
computers do it now for you so... 
 
Un-hunh 
 
Alice: So  
 
They do it slowly too... 
  
Alice: Well yeah, yeah... but shades and shadows is usually the most crucial piece of 
rendering, but it also can be colors, materials, surface texture... all that kind of stuff... that’s 
how I use that term (Alice AR-A3: 10-40).   
 
Rendering, for Alice is a separate process from drawing that involves adding color, tonality, 
shading and shadow. Shades and shadows is the most crucial part of rendering, but drawing 
and rendering are separate processes. Alice’s comments were the only mention of shading, 
shadow, or rendering among the four Architecture participants. 
 We must also ask ourselves what Architects are using to inform their drawings 
visually. They do not speak of drawing from imagination, and observation is unlikely, 
except, perhaps the possibility of drawing from a model. What seems more likely is that 
architects are drawing from a very vivid visualization that they are able to create from a floor 
plan. Amy included this enlightening description in her response to a question on spatial 
thinking skills. 
Amy:  Gee is that a good question, um, I think one of the things is getting students to think 
about not like... you would say thinking in section or in 3D versus thinking plan. Because 
students have... I don’t know if it’s easier to manipulate the plan... and so that’s sometimes the 
way people think that way, and that’s one reason why we encourage models because it can 
help people who are maybe not so facile at drawing 3D from nothing.  You know, we use this 
building as an exercise in 130, it exists... which is different than having to draw a 3D 
something that doesn’t exist.  And a lot of students have some trouble doing it... and there are 
some of the computer programs that are helpful in that way, but by getting them thinking in 
section and 3D, you get them to beginning to understand that it’s not just the floor plan... you 
know... and it’s not just like making a pancake building, like the College of Design is a kind 
of a pancake building in some areas, but it’s about understanding that some things need to be 
taller, and some things need to be shorter, volumetrically. (Amy AR-B21: 20-30) 
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While Amy has alluded to the perspective drawing project in 130, Andy seems to indicate 
that perspective drawing is not consistently practiced. 
Andy: Architecture project  from the era of pre-digital would ask you to do essentially a basic 
set of plans, sections, elevations, the two dimensional orthographic symbolic drawings of 
what the building is, and maybe a perspective... though perspectives are time consuming, and 
maybe a model (Andy AR-C35: 20-25). 
 
Alice does agree with Stu that experience is the source of representational ability, but she has 
a different kind of experience in mind. 
Alice: I mean those that are apparently three dimensional, but they are not necessarily, 
inherently three dimensional, in their thinking about, you know the... you know spatial 
qualities of an inhabited space.  You know, they may be beautiful, but they may not be, you 
know, appropriately scaled, or they may not be related to specific human experience. So, it 
could be a very beautiful ash tray for all anybody cares, you know... because it’s not related to 
inhabited space.  So I think the ability to connect your own sort of body experience to what 
you are imagining, represent it, and communicate it to somebody else, is the real key (Alice 
AR-A2: 10-20).   
 
Arnie and Andy seem to share Alice’s concept of experience. 
Arnie: Well, I think for me it’s imagining one’s body in some place and being relatively 
precise about it.  I guess that’s the only way I can say it, and part of that has to do with going 
to places to experience that (Arnie AR-D61: 10-15). 
 
Andy: Yeah, and experience is something that’s very, very difficult to tap into with the tools 
we have, because the tools we have separate us from touching it from smelling it, from 
hearing it.  You know we don’t have those qualities, usually until we’re done so how do you 
build into people the ability to understand what they’re going to have other than just a picture 
of it. And that requires experience and time, and cataloging experiences and how you get at 
certain memories of what were good things and how do you replicate it (Andy AR-C39: 1-5). 
     
The architects seem to be describing and experiential vocabulary that they use to visualize 
the three dimensional and experiential properties from a two dimensional representation.  
Amy’s commentary suggests that Architects must have the ability to visualize the vertical 
from the plan. Whether we stop to think about it or not, this is not drawing from imagination, 
it is drawing from visualization. 
 Technical drawing, as one might expect, is important to Architects even though much 
technical drawing is now digital. Architecture had ten mentions of technical representation in 
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the interviews. Amy (Amy AR-B21: 20-30) and Andy (Andy AR-C35: 20-25) have already 
given us short lists of technical drawing skills; Andy adds:  
Andy:  the basics anymore are you have to be able to draft, and you have to be able to do 
orthographic drawings on the computer and be able to understand how to manipulate line, and 
understand those programs, both AUTO-CAD and REVIT... anymore, those are the ones that 
are the basic drafting programs for orthographic drawings (Andy AR-C35: 5-10). 
 
 Landscape Architects relate many of the same views of drawing that we have heard 
from Architects. Victor describes a broad range of drawing skills and purposes in this series 
of responses: 
Victor: I guess they draw... 
 
Interviewer: Draw, yes that’s a big one...  
 
Victor: Both by hand and as well as using digital means, and they have to draw in different 
ways, conceptualizing is one, developing design is another, going into further detail, 
understanding the relationships of materials, and then actually drawing in ways that become 
documents for construction.   
 
Interviewer: The documents for construction... most of them aren’t the ones show to the 
client... 
 
Victor: Yep! 
 
Interviewer: They are...? 
 
Victor: They’re a different stage in the project... they may not understand them as well as a 
perspective drawing... depends on the client... but they’re also valuable in that it meets... it 
takes that perspective drawing and puts it into a language that follows a logical order, and that 
a contractor can provide the correct costs, or provide the estimates, a schedule, and then 
actually build it.  
 
Interviewer: You said you also do perspective drawings that... they enable the client to 
visualize? 
 
Victor: Umm-hmm (Victor LA-C32: 40 – C34: 5)  
 
Victor’s discussion of needed drawing skills includes drawing for the purpose of 
conceptualization and for understanding relationships; these are thinking skills.  He also talks 
about technical and construction drawings as well as drawings for the client.  Victor expects 
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the construction drawings, as well as the perspective drawings will help the client visualize 
the changes to the site. Vanessa also speaks of drawing as a communication skill: 
Vanessa: being just simply articulate, I mean to me articulate should be very, very big thing...    
So I would say that... what are the things that we do?  Obviously people know that we draw... 
that’s our primary tool.  I’m talking about what we do... we don’t write it necessarily, though 
some of us do, because most architects don’t write, they draw, but I think that concurrent with 
drawing needs to be a level of articulation that is able to convey... communicate... (Vanessa 
LA-A2: 25-30) 
 
Vern speaks of drawing as decision making tool and explains the need for digital and manual 
representation.  
Vern:   Now, and for the last... oh 10 years, almost all use of GIS technology has been digital. 
But in all of my classes I still teach mental, manual, and digital techniques... tools for making 
spatial decisions, integrating data about soils, and slope, topography and drainage and 
watersheds, land cover and habitat,  transportation...all these variables that we have to deal 
with, particularly on larger study areas... watersheds for example or green belt parks and stuff.  
It’s pretty complicated so sometimes we’re able to do it all mentally, and sometimes we can 
do it manually through manual drawings... 
 
Interviewer: Are you talking about hand drawings...? 
 
Vern:   Yep, hand drawings, but there are times when the complexity is so great that we work 
with digital tools. So every year since 1976, we use all of those in the class.  In the early years 
we used more mental and manual approaches to do that, in the last ten to fifteen years we’ve 
done more with digital...but one of the common themes is mental.  I always try to help 
students mentally to integrate patterns in their head... in their brains  
(Vern LA-B19: 35 – B20: 1) 
 
Integration, of course is a thinking skill; Vern’s comments about drawing as an aid to mental 
integration are similar to Alice’s remarks (Alice AR-A4: 20) about manipulative imagery and 
complex thinking. 
 Landscape Architects apparently do use models as resources for drawing: 
Victor: How it’s also a way in which to develop an idea and to test... test ideas.    
 
Interviewer: Ok, in organizing your curriculum, do you tend to use model making to enable 
drawing or the other way around?   
 
Victor: Well I don’t think it’s linear, I think it’s circular; I actually think that we use them 
both back and forth. You might do a model to work on a drawing, or be able to see a drawing 
come from it, or you might do it vice-versa.  And you might... well the one aspect is the 
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model might analyze what the drawing has done, to a certain point, and then expand the idea, 
and the same thing, and then say cut a section (Victor LA-C34: 15-25) 
 
There is also evidence that Landscape Architects use the same kind of visualization skills we 
began to explore in Architecture: 
Victor:  Well, drawing skills are very good indicator.  If they’re having problems or finding it 
difficult to... like an observation sketch... if they’re having difficulty drawing a three 
dimensional environment on a piece of paper, that, to me, is a red flag that they don’t have 
strong visual skills.   
 
Interviewer: Visual skills... what is the nature of visual skills?  
 
Victor: What do you mean? 
 
Interviewer: I don’t know, what does it look like in your head? 
 
Victor: I’m not sure how it works in my head, cause it doesn’t start working until I draw 
 
Interviewer: What does it look like if they have good visual skills, then, are there some 
features that show you that? 
 
Victor: I think one particular feature is that they independently are able to... um use different 
drawings to explain their ideas.   
 
Interviewer: Ah, different drawings... 
 
Victor: Well they learn, I mentioned section drawings, one type of drawing; and then plan 
drawings is another. If they are consistent in just using plan, to develop ideas, then I see that 
as a red flag that they’re not looking thoroughly at their idea. If they are using the plan and 
section together to communicate ideas, but also to investigate the ideas, then I’m starting to 
see them develop visual skills... that they have the ability to look at a particular idea in a 
different way (Victor LA-C35: 15-40) 
 
For Victor, the ability to draw what does not exist is evidence of “visual skills,” and evidence 
of visual skills is the ability to use the plan and the section interactively. This is another 
discussion of drawing from visualization, but visualization that is based on something; a 
plan, an existing site, or some kind of diagram. 
 Interior Design places the greatest emphasis on drawing as communication and 
technical representation. The participants from Interior Design gave 2.0 mentions per person 
to drawing as communication as compared to 1.5 for Architecture and .67 for Integrated 
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Studio Arts.  They also gave 2.0 mentions to technical representation compared to 2.25 in 
Architecture and .25 in Studio Art.  Blossom wants her listener to understand that drawing as 
composition is NOT what she has in mind. 
Blossom: sketching, by that I mean that is sketching, I don’t mean… that’s why I don’t want 
to say draw, because the more I say draw, everybody thinks of fine arts draw, making this 
beautiful, beautiful finished piece… I mean the language that belongs to designers… that 
quick sketching that gives the essence of something they either perceived or conceived 
(Blossom ID-C30: 40 – C31:1) 
 
Blossom speaks of drawing something perceived of conceived.  Drawing what is conceived 
may be either drawing as thinking or drawing from visualization.  In this context alone, it 
could also be drawing from imagination, however elsewhere Blossom points out that Interior 
Designers tend to work with existing buildings so drawing from observation and then adding 
modifications is a more likely scenario. 
Blossom: because we’re Interior Designers we usually work with people who are working 
with existing buildings.  So I have to study the building... (Blossom ID-C34:5). 
 
Betty-Sue sees drawing as the primary communicative skill of the Interior Designer; it is a 
language and relates it to the ability to visualize space: 
Betty-Sue: I think they need to be able to do graphics...drawing is their language, and once 
you get into the design profession, wherever you are, you have to have that language skill, 
which is drawing, whether it’s in the sketching, or the drafting, or the AUTO-CAD, those... 
that’s the way you communicate.  And so they have to be proficient at the new language that 
they have. They have to be able to visualize space (Betty-Sue ID-B18: 5-10). 
 
Bobbi also speaks of visual communication as one of the more useful communication tools 
Bobbi: I think verbal communication is important, and it strikes me on first blush as being 
pretty critical, but I think people... somebody who has a speech disability... could be an 
excellent designer using visual communication and text.  Somebody who didn’t speak the 
language, I think, could talk themselves into a good contract with visual communication.  
Probably the easiest to use would be freehand visualization that’s sort of a cornerstone of the 
visual communication frame of reference... (Bobbi ID-A9: 20-25) 
 
Freehand visualization is probably a more accurate word than drawing for the needed skill. 
We may also want to recall later the emphasis that Bobbi also places on verbal 
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communication. Blossom adds that drawing is important for communication with the 
instructor and team members.  She also describes the role of drawing in design process. 
Blossom: Let me tell you why it’s important.  It’s important because especially before 
technology, we used to be able to communicate with lines more, and I still do that when I’m 
giving feedback, I prefer to draw it.  So if they bring something to me on the monitor, that 
doesn’t work for me, because I’m drawing and the student’s not drawing, so I say to them, 
alright, I see it, but what happened from point ‘M’ to point ‘T’… that I’m seeing of the 
monitor, that I don’t see, so show it to me.  So I’m talking about process… now they tell me, 
“Well, I did that on the computer.”  And I say, “What did you do on the computer?”  … All I 
see is this one drawing that here and now, right now, and they say, “Oh well I had others, but 
I erased them.”  See so they are really… exactly… erasing whole complete thought pattern 
which is very important for me as an instructor or a team member, or as a co-designer or 
someone to see and understand where the idea came from and how it developed.  And one of 
the first things, to express this, and to record this on paper, is sketching.  Yet, not printed 
drawings, not printed pictures, but very simple line drawings... line sketches that will 
communicate a sense of the idea or a sense of anything that’s an xxx that’s very, very 
important (Blossom ID-C31: 5-20).  
 
One of the important things we want to notice in Blossom’s description is the nature of the 
drawings she wants and expects.  The drawings she has in mind are simple line drawings and 
sketches that convey an idea or a feeling.  Turning to drawing as communication, in the three 
excerpts below, Blossom identifies three different ways that Interior Designers use drawing 
as communication. 
Blossom: finally you put it into scale and there is always people that want to know what it is 
going to be like, and that’s when you get the first, designs into sections, elevations, and 
perspectives, all at the same time  (Blossom ID-C35: 15-20). 
 
Blossom: but it’s more than bird’s eye view, it is the worm’s eye view it is the feeling of the 
whole space, it is important, that’s why we say it’s important that the student can think in 3D, 
not only can think, but also can express... and that expression comes in sketches.  Now when I 
do that, it’s for me... the sketches... I need to see how it’s going to look.  And first I have to 
convince myself, then maybe if I’m working with somebody else, I’ll show it to that person 
and say, “Well this is the way I’m seeing it.”  But then the person can see what I am seeing in 
my imagination (Blossom ID-C35: 20-25). 
 
Blossom: So perspectives are good show to maybe one open corner, but it’s the section, plan, 
and elevation that we really become designers when we see how things relate to each other.  
Then the presentation, sometimes too... presentation is to the client... creative boards, but in 
any case, that’s when you are presenting your idea and hoping that the client will accept it 
(Blossom ID-C35: 20-25. 
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For Blossom, drawings communicate with both colleagues, and with the client. She also sees 
drawing as communication with herself because she needs to explore how something will 
look. This and her discussion of 3D thinking, made visual, recall earlier commentary by 
Victor (Victor LA-C35: 15-40) and Amy (Amy AR-B21: 20-30). It even approaches some of 
the complex thinking concepts we have heard from Alice (Alice AR-A4: 20) and Vern (Vern 
LA-B19: 35 – B20: 1). Blossom does speak of communicating what is in her imagination, 
however she also details visualization skills  
Blossom: Because... as a designer, when I sit at that table, the incubation stages of the 
process, there is image in my mind of the space.  Sometimes you can see it, not in details, but 
you can see it. and you know how it will feel, and that’s very important (Blossom ID-C35: 5). 
 
She arrives at this visualization through the use of a number of more abstract representations. 
Blossom: I go through all those relationships all kinds of things xxx, and then it goes out from 
bubbles or non-descriptive things, into maybe a couple of rough diagrams, they start taking 
shape, other spaces develop... (Blossom ID-C34: 45 – C35:1) 
 
 Community and Regional Planning does not mention drawing as communication at 
all, although Alola alludes to it. 
Alola: Um, the planning process, helps to get people to think about the future, and that’s what 
we’re oriented toward, but being able to give people a real picture of what that future vision is 
about is actually is a a is a would be a very positive skill for planners to have.  Now you don’t 
always have to    be able to do that, thank god for technology, but, but you know, certainly, 
being able to do that would be very helpful.  So whether or not you can do it through drawing, 
or sketching and things like that or as I have to do is use something like Photoshop and....  
You know, doing things like that (Alola CRP-A10: 1-10).   
 
Drawing skills are useful to the Planner as visualization of the future, but traditional drawing 
is not the major representational skill of the planner. 
Alfred: Planners just need to you know, I think they just need to have a basic understanding of 
design. And that I would consider it important for them to know how to draw a hand, as well 
as by CAD, operate design software, but that’s not the major... major skill of a planner.  But 
definitely manipulation of space (Alfred CRP-D34: 10) 
 
The spatial manipulation that Alfred describes most commonly takes the form of mapping. 
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Alola: Yeah, yeah, uh – well one of the tools that planners now use, a lot which is a 
manipulative skill skill is GIS, Geographic information systems.  We have to be able to think 
spatially, and of course so one of the ways we can do that is to map things.  Um, and the GIS 
allows us to be able to map things and also manipulate, it’s a tool.  But we’ve always had to 
have that skill being able to think spatially (Alola CRP-A9:20-25). 
 
Alden: Planners also deal with a lot of things in terms of space, how things are distributed; 
and and as a result of that most planners have to have some basic understanding of ah spatial 
dimensions and relationships.  An attention to space and in order to use that, they should be 
able to know how to read a map, they should be able to do a map, they should be able to use, 
um computers, computers software is a key habit, GIS is an information system that is can be 
used um to map or I use to look at relationships (Alden CRP-C23:40 – C24: 1) 
 
Mapping skills are probably comparable to developing a plan view, Blossom has spoken of 
something similar, when she described the plan view as space planning. 
Blossom: ...after all that, I draw to scale... elevations, sections so we see the space in its 
totality.  xxx elevations, sections because elevations give the vertical relationships and of 
course planning gives us the space planning, and perspectives give us, hopefully both 
(Blossom ID-C35:30). 
 
The spatial visualization skills desired in Community and Regional Planning are also 
reminiscent of the 3D visualization described by Architecture and Landscape Architecture. 
 Graphic Designers are visual communicators, therefore it is not surprising that every 
participant from Graphic Design made some mention of visuals as communication, often 
without specifying drawing. In fact the Graphic Designer uses a variety of image making 
strategies of which drawing, presumably, is one. 
Sandy: Uh, in an entry level student you need have to have someone that is I said, skilled in 
communication and willing to take direction so that they are able to learn in this regards.  The 
student as they advance and exit the program generally have skills in um, image making, 
verbal communication, typography, color usage, conceptual skills, conceptual thinking skills 
(Sandy GD-B12: 35) 
 
Sandy:  Well, you know, I think the ability to manipulate various medium, you know... is 
important.  It’s not critical, if you can’t draw sketch or illustrate, it’s not goona kill you, you 
can get around it... we teach you compensation strategies... cause you’re maybe an amazing 
person at seeing visual compositions... I mean I’ve seen people who just take amazing 
photographs, but nobody... (Sandy GD-B23: 30) 
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Graphic Design, apparently, is visual communication by any means.  Drawing becomes 
useful primarily as thinking and ideation. 
Sally: I need them to simply be able to do ideation drawing which is like a rapid visualization 
that you don’t teach.  We’ve tried to incorporate it into the drawing foundation class, but it 
doesn’t... most of the people who teach that class don’t think that that’s a valuable skill (Sally 
GD-A6: 10-15). 
 
Sarah: I always find it interesting about the drawing... the first year drawing that the students 
do; because it seems to develop manipulative skills quite well, but it doesn’t seem to develop 
their thinking skills, and I think drawing can be used as a skill to develop thinking skills, and 
so we have to work with them here to use drawing or sketching as a thinking skill  
(Sarah ISA-C36: 45-C37:1). 
 
It is interesting that both Sarah and Sally have identified what they feel are shortcomings of 
the introductory drawing classes. Based on the interviews, it seems there are several lens 
differences between the Integrated Studio Arts faculty, who are teaching drawing, and other 
programs in the College.  The most apparent of these differences is that Studio Artists tend to 
work individually and see a drawing as a complete artwork.  For the Studio Artist creating an 
image of something that does not exist is necessarily drawing from imagination. Some of the 
disciplines, however, appear to draw from visualization which is probably more substantial 
and vivid than imagination. The experience base upon which drawing from visualization can 
occur involves experience beyond visual observation. Those who describe it speak of an in-
the-round experience that is multi-sensory in nature. Drawing as collaboration has not been a 
practice in the Studio Arts, except in teaching situations. Therefore there is little awareness of 
collaborative drawing skills. Shade, shadow and composition are extremely important in the 
Studio Arts, but because the drawing is seldom the finished product in other disciplines, these 
skills are not very relevant to faculty in other programs who prefer to speak of sketching and 
lines to emphasize the kind of drawing they need. 
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Designer Client Relationships 
 Designer-Client relationships developed as another variable theme.  At times it is 
difficult to separate the designer-client relationship from the designer- user relationship; but 
all the disciplines addressed client relationships in some way and a great many of them feel 
we have not found a good way to teach it (AR-A11:30)  
Andy: Yeah, absolutely; I think the biggest problem we have in school is we have no clients, 
and I’m a terrible client because I’m a critic... (Andy AR-C43: 25) 
 
Betty-Sue: Professionals, right, right and so some of the things certainly tie over, but here in 
the university we oftentimes don’t have a client that they have to work with.  And that’s one 
of the things that I try to do in my teaching is – the one class that I teach – I try to have real 
people that they have to work with, because that’s a whole different ball game than having 
somebody write a list of we want this, this, and this.  When you’ve got a real person on that 
other end that’s making requests you’ve got a lot more work to do (Betty-Sue ID-B16: 15-20). 
 
‘Ability to relate to a client’ was a cluster with 52 mentions and at least one mention from 
each program. Blossom explains the need all designers have for this ability:  
Blossom:  people sensitivity is very important, because Interior Design, like all of the design 
fields has to do... starts with people.  Starts with one human being and serves a lot of people 
and is people related.  We design for people, we design around people, we design with people; 
so it’s very important that we have this knack of understanding people, and human nature, 
understanding personalities, to be able to work with them, to be able to get deeper than the 
surface (Blossom ID-C29: 20-25) 
 
The axis of variability was from client independent to advisory with Integrated Studio Arts 
and Community and Regional Planning at the two extremes. Community and Regional 
Planners leave the decision making to the employer which tends to be a governmental 
agency.  The decisions affect entire populations so political process is the most viable way to 
achieve approval from all of those affected. Aladdin explains the relationship of the planner 
to the client. 
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Aladdin:  as a planner, you are not a decision maker, you are an advisor to the decision maker.  
And what you want is to... decision makers hire you to help them make good decisions.  But 
sometimes, decision makers don’t make good decisions and you have to be cognizant of that 
fact that they have their reasons for not making, or not selecting the alternative that you have 
argued for, and so on and so forth.  So I also often argue that Planners have one word that is 
supposed to be very close to their heart.  Which is a new common sense word, what I’m 
talking about, the word is alternatives.  There is more than one way to cut the cake.  And it’s 
your job to let the decision maker know about those different ways how to cut the cake, but 
you just don’t tell them this is better than the other one, you have to tell them what is the 
positive and negative ramifications of this alternative versus that alternative versus the third 
alternative, and so on and so forth.  This way you are giving them a choice with awareness 
about the impact of those alternatives both the positive and the negative (Aladdin CRP-B: 15: 
40-B16: 5) 
 
Aladdin: That’s right.  I’m not talking about wrong people’s goals, I’m saying those goals 
have to be the goals of the community, not yours (Aladdin CRP-B21: 30).   
 
Alola appears to have the same model in mind as she speaks about trends. 
Alola:  not only to find out ok, where are things now, but also to be able to identify the trends 
of what the future is is going to hold, if you don’t make any changes.  so, you know like one 
of the things we have to do is they have to figure out population projections, economic 
projections, so, you know, having basic statistical skills so that they can indeed be able to look 
into the future.  And say you know, these are the trends that are occurring, and if if things 
don’t change in any way, shape, or form, this is how things are going to go and then that way 
you see people can say, Oh I really don’t like those trends.  Those are the trends we want to 
change and then there’s other trends that you might get, Oh these are really good trends and 
these are the ones we want to keep and not touch.  So that’s part of what a planner’s role is, is 
to see that and understand it, know what that means so that they can make the decisions as to 
what they want to do (Alola CRP-A13: 5-15).   
 
The Community and Regional Planning model is the extreme on the advisory end of our 
variability axis. At the other extreme is Integrated Studio Arts.  Many of us believe that 
Studio Artists do not have client relationships. 
Blossom: you see designers have their clients in order to create, they’re not creating things 
without clients, without a problem, that’s something given to us... it’s not like artists whom I 
admire and envy.  Oh, I have this urge to paint and get it out of my system, and now I’m 
ready for the next one.  No, we have to wait, and wait, and wait until we have a client so we 
will have a problem or something to work on and then start creating...  (Blossom ID-C13: 5). 
 
Studio Artists do, on occasion do commissioned work (ISA-A2: 10) (ISA-B34-10) (ISA-
D64: 40), the greater challenge, however is satisfying perhaps the most difficult client of all, 
themselves. Two of the four participants from Integrated Studio Arts mentioned the lack of a 
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client and went on to describe processes that must be in place specifically because there is no 
client except in the case of a commissioned piece.   
Stu:  I’m done with a piece, and I’ve got to make something new, and I don’t know what I 
want to make,  I go through this process of kind of playing what if.   It might start out with 
that kind of hierarchical thinking... what kinds of things would I really like to do, you know, 
and that might start me out, kind of thinking whatever it is that I make, it’s got to have 
elements of the human figure in it, or it’s got to have certain animal forms in it, or it’s got to 
have certain architectural qualities to it... there’s got to be a certain kind of matrix that might 
get me started thinking...  (Stu ISA-D:59: 30-35) 
 
Stu’s description is not far from the kinds of inputs a client would provide.  Compare Stu’s 
comments to Sally from Graphic Design:  
Sally: It is the... the design brief is the assignment as it was described to you by the client. It 
does not necessarily identify what needs to happen.  Sometimes it’s very surface level, you 
know, we need to communicate that we made a new ice cream.  We think that our 
communication should happen in a series of ads.  The design brief says, you know, we’re 
going to spend this much money, we want it done by this deadline, and make sure that the 
strawberries are prominent (Sally GD-A10: 25-30). 
 
What the participants from Studio Arts are describing are the actions an artist must take to 
substitute for the design brief as Sally describes it. Here Stu talks about setting deadlines: 
Stu: .. for the Studio Artist is to... is kind of self-discipline... more than a lot of the other 
programs, because the other programs in a lot of ways are... there’s a lot of external 
motivation that’s built into those professions.  Whereas with a studio artist and I can go to my 
studio and I can waste a day and nobody’s going to be hanging over me and saying... well 
what did you get done today... right?  So it takes very much a person who has kind of self 
discipline... they’re self motivated, they set their own goals, they set their own problems... 
they can set their own deadlines and work within those deadlines.  So it does take... these are 
the kinds of skills that sometimes we don’t really teach so much in a curriculum  
(Stu ISA-D66: 20-25). 
 
Three of the four participants mentioned commissioned art work. 
Stacy: The great thing about being a Studio Artist is that you’re not working in a team, you 
get work on your own.  Now you may do work that is a commission, and that might involve a 
team (Stacy ISA-A2: 10) 
 
Stan: ... about Art, about how designers work, stories and examples of how design gets 
commissioned, public art (Stan ISA-B34: 10) 
 
Here Stu describes how the artist sets the parameters in a non-client relationship: 
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Stu: And so I’m going to set up kind of the parameters of what I’m going to do with my own 
self-imposed goals in mind. And I don’t know that that’s necessarily relevant for other 
programs, but in the Studio Arts... 
 
Interviewer: Sounds like it is... 
 
Stu:  Well, in the Studio Arts... the only reason that I’m thinking... the only thing that comes 
to mind is that a lot of our students are working for... they have a client who is determining a 
lot of that... maybe a good part of that stuff. Those parameters for an Interior Designer are 
imposed... it’s not like they can say, hey design any interior you want, no, you’ve got this 
square footage, and it’s got this use, and you’ve got these kinds of things that you have to 
work under.  Whereas as a painter, I don’t have to worry about that... I might have a 
commission, and if I have a commission, I have a client and the client might say I want you to 
do a portrait of my family and this and that, and make me look thinner, and you know, all of 
this other stuff.  But you understand that there are just going to be differences, but I would 
expect that a student in the upper level course would be able to become... is more self directed 
about what they’re doing (Stu ISA-D64: 25-45). 
 
In addition to being self-directed, the Studio Artist must also be a self-starter as Stacy points 
out with this statement: 
Stacy:  the biggest difference between what students in Studio Arts do and what students in 
Graphic Design, Interior Design, Landscape Architecture, Architecture, and Planning do is 
that they work individually.  They are their own team unto themselves, and this has distinct 
advantages in that it really gives those students who are entrepreneurial and very much self 
starters a place to focus their efforts.  But it also is important that a student be entrepreneurial 
and be a self starter because you can not be a successful studio artist and be waiting for 
somebody to come and tell you what to do .  If you’re not driven by a dream and a fire in your 
belly... (Stacy ISA-A2: 15-20). 
 
As Stacy has explained it, the dream and the ‘fire in your belly’ fill the role of the client for 
the Studio Artist.  
 The concept of self direction, self-motivation, and self-assignment are fundamental to 
practice in the Studio Arts. Perhaps this accounts for the fact that interviews with Studio 
Artists produced more mentions of Critical thinking skills and strategies than any other 
discipline, 19 or 6.33 per participant.  The next nearest critical thinking program was 
Architecture with 17 or 4.25 per participant. It seems likely that the absence of a client 
necessitates more and different kinds of self critique.  Here Stella and Stacy talk about the 
ability to step back and get an objective view:  
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Stella:  they’re not getting, and I talk about this... they’re not getting a very objective view so 
I say get up, put it on a vertical surface so you can clearly see it, stand back,  go out of the 
room, get yourself a cup of pop or a drink of water, come back (Stella ISA-C40:1) 
 
Stacy:  the important part about being a studio artist is to be able to get back from the work 
and see what it’s saying design-wise, and then to be able to start to understand and tease out 
what is the content.  What is the narrative that is going on here... ok?  What am I saying... and 
that isn’t really that different from working with a client, but it allows me to be all and 
everything... giving rise to great megalomania on the part of artists (Stacy ISA-A6: 45-A7: 1).   
 
From Stacy’s perspective, the client is the viewer; and the ‘people skill’ is anticipating the 
experience of the viewer. Here, asked for a more in-depth commentary on the client she 
makes this clearer: 
Interviewer: I think that the studio artist has a rather different, and perhaps interesting 
relationship to the client... perhaps even in terms of who the client is... it might be the self.   
 
Stacy: Well, what I like to think about is a question that was posed to me by a teacher of mine 
in graduate school and he said to me, “What is the experience you want people to have?” And 
I’m like, “hunh,” Oh yeah, yeah, Ok, I’m not just doing this because it feels good – although 
I’ve got to say that’s part of it – but I’m doing this because somebody else is going to look at 
this and go, “Oh a Smurf that mated with a glove,” or “Oh that’s stupid,” or, “Wow, that’s so 
cool, I want twelve of those,” or, “Well my kid could do that.”  But in any case, what I’m 
doing is thinking about – at some level – what’s going to happen.  That’s not to say that I’m 
bringing that person into my mind as a critic, but just simply saying, it’s a basic of 
communication, is this piece designed to give people a sense of deep spiritual connection to 
universal truth in the world, is it designed to make someone laugh, do I know what this is 
about, sometimes I don’t... I just feel like I have to make it and it goes out there.  I explain to 
my students that an awful lot of what I understand about my work is ipso facto realization, but 
at the time, going into making it, I like to have in the back of my mind that notion that 
somebody is going to look at this, and so I need to in some way be thinking about, you know, 
when I look at this... what do I see? (Stacy: ISA-A6: 15-35) 
 
 For the Interior Designer the client may or may not be the user. 
Interviewer: Well, we’ve just talked about occupants, and in this particular piece it didn’t 
sound like they were necessarily the client... what is the relationship of the designer to both 
the occupant and the client?  
 
Betty-Sue: Ok, well we are designing for the client’s wishes, but we’ve got to make sure that 
we ensure that the occupants are able to use the building properly and the way we see they 
should, definitely.  Here we are, we’re the occupants of this building, but we’re not the client, 
the client was the Board of Regents. Yeah they designed it... Ok, I’m not even going to go 
there for the new addition... sorry.   
 
Interviewer: Ok... 
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Betty-Sue: Yeah, you’ve got a, hopefully, you’ve got a client that is equally concerned about 
the occupants and how they are using the space and that they be able to function in the space, 
but as a designer, I think we have to be concerned about the people that are using... whatever, 
I mean whether you are an LA or, an Architect or an Interior Designer, or a Graphic 
Designer... the people that are using your design is going to be important... a product 
designer... that’s who you are designing for. (Betty-Sue ID B20: 10-15)   
 
The Interior Designer, therefore designs for both the client and the user. The relationship of 
the Interior Designer to the client is neither advisory nor independent. The Interior Designer 
is guided by client directives but does not necessarily accept this input at face value. 
Blossom: ...what is the needs and the wants, usually of the client at first.  So because you have 
a human being involved, a client involved, then you have to learn off the client, that’s where 
that innate knack of relating to people comes in.  You really have to understand your client.  
It’s one thing for me to give to you what I think is a good design, but it is also, at the same 
time, it is... what is it that you need.  You may not know that, you may know what you want, 
but not necessarily what you need.  And this is where I think the designers come in. So, I can 
give you only this, I’ll try to give you what you need as well as what you want.  And then if I 
can understand you, and if I can make your life better (Blossom ID-C33: 10-15) 
 
Betty-Sue agrees with Blossom: 
Betty-Sue: ...I always try to figure out what they’re saying and not necessarily what they want 
or need... and you’ve got to interpret what they’re saying and what they’re needing and your 
job as a good designer is to yes, listen to what they say, but then go beyond that and figure out 
what it is they really need.  More than once I’ve seen people say this is what I want, and then 
when you get to that point and you give them just that... well that’s not really what they need 
(Betty-Sue ID-B: 15-25). 
 
The Interior Designer, therefore, accepts client input but also verifies that the desires of the 
client are consistent with his or her best interests.  There is in this a certain congruity between 
the goals of the Community and Regional Planner and those of the Interior Designer with 
regard to designing in the best interest of the client or user. 
Alola: And this, this is where we we come into you know who are we as a profession?  Well 
quite a bit of guardians of the environment, you know protector of the underdog, you know, 
our job is to protect public health safety and welfare, protect the public interest, you know 
these are the the BIG ideas the grandiose ideas that should guide all planners in terms of who 
you are, um what you do, and how you do it (Alola CRP-A8: 10-15). 
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Betty-Sue: ...but the things that Interior Designers tend to be concerned about is designing the 
interior for... to ensure the health, safety and welfare is obvious, and so lighting is one of the 
big things we can do.  We talk about the acoustics, we talk about how different spaces will 
affect perceptions... (Betty-Sue ID-B19: 35) 
 
The Interior Designer must strike a balance between the expressed desires of the client and 
the actual, sometimes unexpressed needs.  Interior Designers achieve this balance by 
invoking the best interests of the client or occupant. The client may or may not be the 
occupant, in which case the responsibility of the designer is to the occupant or user. 
 The Graphic Designer is positioned between the Studio Artist and the Interior 
Designer with regard to client independence, and the relationship of the Graphic Designer to 
the user may be the reason for it.  The Graphic Designer functions as a middle man between 
the client and the user, or in Graphic Design, the audience. In order to complete the directive 
of the client, usually to communicate a message, the Graphic Designer must always be aware 
of the receiver of that message.  Sandy sees the Graphic Designer as a mediator:  
Sandy:  I think of designs as a mediating device... something that mediates a relationship 
between audience and message maker, or mediates a relationship between two persons, or 
between persons and objects... (Sandy GD-B16: 5) 
 
To function properly, therefore the Graphic Designer must balance the needs of the client 
with the needs of the audience.  For the Graphic Designer, the client is only rarely the 
audience or user.  Consequently, it is possible that the client may not have an accurate 
impression of the audience relative to the message.  
Sarah: Graphic Design as a profession is a client driven... for the most part... profession so if a 
client has a particular request... now certainly their request might not be in agreement with the 
designer, and it would be up to the designer to help the client understand why this tomato 
product might be red rather than green... you know research shows... But students need to 
understand that there is usually someone to report to in a sense (Sarah GD-C37: 40-45). 
 
 The Graphic Designer is expected to apply critical thinking skills to the client 
directives. Sally explains the questioning process that is expected. 
 146
Sally:  I think about... I don’t teach practicum that often, but when I think about teaching 
practicum, when I have done it in the past, it is shocking to me that the students will often 
interview a client and not ask any of the major questions... and that’s because if inexperience, 
but it’s also because they are missing something about the nature of what we do... They think 
that we just take assignments... that we are just told what to do and then we pretty it up. 
 
Ah yes 
 
So the client walks out and I’m just appalled, and I say to the students now do you understand 
why they need that?  Do you agree with the fact that they need that?  What exactly were they 
asking for?  What are the alternatives to it, and what sort of concepts would they be open to 
and what wouldn’t they be open to?  And they don’t know any of this, they only know that 
it’s a brochure and that it’s two color and they do or don’t have a logo... I mean, you know... 
and it happens a lot which makes me think that it is the... not only that it’s important but it’s 
maybe a shortcoming of many design programs (Sally GD-A1: 40 – A2: 5). 
 
Sally told an anecdote about students interacting with a client and then concluded: 
Sally:  ...and they said, “The client doesn’t want it.”  The client is WRONG, you know; it was 
so obvious (Sally GD- A2: 15). 
 
The needs of the audience force the Graphic Designer to tell the client that green tomato 
products will be problematic, or even to decide that the client may be wrong about what 
message is really needed. 
 Landscape Architects probably have the most radical and complex client, designer, 
user relationships, and they encounter some of the issues we have seen in Graphic Design.  
Vern explains an ethical need to educate or even contradict the client. 
Vern: Right, and it may not be necessarily telling the client because of the way you want it 
done, they might not say the way they want it done, they just might say I want to do it this 
way, or I want this as the end result. You as a Landscape Architect might have to say, well 
business as usual we would simply put that in a storm sewer, or put it in pipe or channel it, 
kind of zip it off site as fast as we can that’s been what has happened, over the last sixty, 
seventy years, but you might say, ethically, we need to design that a different way you might 
not have even thought about.  Or they might have asked to do it the wrong way and you say 
well...no, we really need to do it a more ethical way and treat that storm water as a resource 
and hold it on site... so here are some strategies for doing that... (Vern LA-B: 5-15) 
 
The force determining the position of the Landscape Architect has a more ethical orientation 
than the need for design effectiveness relative to an audience that we found in Graphic 
Design. 
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Vern: typically people think about client needs... and when you have one or two clients, 
usually you can get quite specific on what those needs are.  but when the client groups are less 
well defined, a neighborhood, for example, then it’s more of a challenge to find out what the 
needs are. And of course that’s why surveys are great, field work is great, site observation 
works great... but then also in addition to knowing the client... the client group, needs and 
situation, here’s where professional ethics enters in and you need to also, in addition to client 
needs, you need to think about larger societal needs or environmental needs like energy 
efficiency, and the environmental impacts of things.  So you need to think in terms of your 
ethical responsibilities... things that perhaps the client didn’t ask for but are really needed.  
For example the client may not be aware that what they’re needing in terms of site changes, 
xxx changes would produce off site unintended consequences like flooding  
(Vern LA-B15: 15-25) 
 
Vanessa reinforces Vern’s outlook on client relationships: 
 
Vanessa:  I just want to step back and tell you that for me this profession is certainly a service 
profession in the sense of having a client and trying to respond to certain needs that have to be 
in the physical environment, however I should say that as importantly for me is another issue 
which is really about the discipline being or serving as a critique of culture. So with that in 
mind you can understand why I perceive success to be something that makes a difference 
(Vanessa LA-A2: 1-5) 
 
And later:  
Interviewer:  And then how should the Landscape Architect relate to the client? 
 
Vanessa:  They should challenge the client... so it’s... they should always take what the client 
says they need and question it and relate it back (Vanessa LA-A9: 40) 
 
In order to accomplish this task, the designer, probably all designers, will need the people 
skills that Blossom described earlier (Blossom ID-C29: 20-25). 
 The client of the Landscape Architect may be the user, or the user may be a group 
that can only loosely be defined. 
Victor: I think... to the client, making sure the relationship is... the client understands what the 
Landscape Architect is going to do, and that the Landscape Architect understands what the 
client wants.  So it’s understanding xxx for wants and needs, and being able to articulate 
those.  
 
Interviewer: And the user... 
 
Victor: I’m still thinking on that  
 
Interviewer: Thinking on that? 
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Victor: I’m still thinking, cause it gets tricky there.  One of the aspects of the user that is 
important to understand is... you kinda have to understand who the user is.  You’re not going 
to specifically identify... I mean to visually identify the user, but you make some general 
investigations (Victor LA C40: 5-20) 
 
 Vern explains that investigations of user groups often produce conflicting needs. 
 
Vern:  Um-hmm, and oftentimes in Landscape Architecture, particularly the kind of 
Landscape Architecture practice that I get, the client group is very large and very diverse... 
 
Interviewer: ...requiring research...? 
 
Vern: Requiring research and interviews, and many times conflicting needs, you know, where 
you have to have a trade-off and you can’t have everything, so you might be...  
(Vern LA-B15: 16-20-30). 
 
Vern then went on to describe a civic project in which many groups proposed different uses 
for the same site. Landscape Architecture is a discipline in which good practice may 
contradict the initial expectations of the client, and in which the client and the user may be 
the same or different.  When the users are not the client, it may be difficult to clearly define 
the needs of the user.  Ethical requirements, however, must influence design decisions. 
 Architecture envisions a more harmonious client-designer relationship than either 
Graphic Design or Landscape Architecture.  In fact Architecture is probably positions itself 
closest to Community and Regional Planning.  The difference between Architecture and 
Community and Regional Planning, of course, is that the Architect must make the decisions. 
The relationship to the client is very collaborative. 
Alice:  It’s not your building, it’s... it depends on who the client is or what the context is.  
There should be some dialog about what the vision or what future that this thing is going to 
help set up should be.  So I think if it’s some private thing at home there is a dialog there 
about how you want to live and what you want your house to say to the neighbors, and how 
you want to impact the environment with the way you live.  You know, all those kinds of 
things... you should have some vision.  In the real world, it’s a shared vision between the 
client or the community (Alice AR-A11: 25-30) 
 
Arnie describes the Architect-client relationship as ‘dream delivery.’ 
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Arnie: Sometimes they’re appropriative, sometimes they’re kind of work on somebody’s 
psyche, and sometimes you have to steer them, so you know the communications are quite 
varied with a client.  You’re always on, so I think unless you’re trying to set somebody up in 
the psychology of steering somebody, but if you are truly designing something, you’re 
designing something that they haven’t necessarily seen and experienced before... which will 
change their experience and / or their work and play, the experiences of the rest of the family, 
the rest of the congregation, whoever it all is, it’s going to be a new dynamic, and you have to 
learn as much about their expectations and hopes and dreams about that start.  I taught a 
course about project management at XXX University, and I said project management is 
simply dream delivery.  So if it’s dream delivery, the first thing you have to understand is 
what is the dream?  And that comes through your ability to connect with other people to help 
them tell you what their dream is.  Now delivering the dream is when we bring all... 
everybody else into play, all of our knowledge of history, all or our knowledge of culture and 
society, all of our knowledge of materials, all of our knowledge of budgets, all of our 
knowledge of the expertise that’s required.  We bring that together to address the dream.  
Then, at least in Architecture’s case, most of our clients are actually looking for a place that 
they can eventually go out there and experience.  So you then figure out how to not only 
conceive of, and have the client understand, the possible resolutions of their dream but how to 
get it built so it’s kind of close to the dream they had (Arnie AR-D57: 30 – D58:15). 
 
Two additional realizations come from Arnie’s comments.  First, it is necessary to ‘steer’ the 
client occasionally, and the designer must be able to get enough information to understand 
the nature of the dream. We do not have the impression that ‘steering’ the client is as 
contradictory as the potential client interactions we saw in Graphic Design and Landscape 
Architecture. Instead, we find some descriptions of how the Architect arrives at the ‘shared 
vision,’ described by Alice and Arnie.  Here, Andy describes two kinds of client relationships 
and how the Architect begins to assess the client. 
Andy:  Yeah, frequently you will get... there are two basic ways that you get projects.  You 
either get a lead on a project from an individual who is coming to you because they are 
specifically seeking you out as the person that they want to partner with, and other times you 
are responding to general requests for proposals which will be sent to many, many different 
firms, at which point they’re trying to cull and select who they’re going to work with.  When 
you’re approached directly, often times you have a common language, and you can begin to 
speak about the project immediately, and develop ideas based on they have this need, and they 
need about this much space, this is what they do know, this is what they don’t know, and you 
develop quickly a means of judging what we call the sophistication of the client, what is the 
sophistication level of the client? And how much hand holding do you have to do, versus what 
do they know (Andy AR-C32: 30-40). 
 
Arnie describes this discovery process as a ‘continuous exchange.’ 
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Arnie: one of the things about working with a client is to learn who they are and what they’re 
about.  Then it’s to learn what their environmental quest is.  They’ll use languages, they’ll use 
English language they’ll use pictures, they’ll use places they’ve been, they’ll bring you books, 
they’ll bring you magazine articles... or they might be working for a corporation and so and 
so, and we’re going to go see these other fi ve companies and what they did last week, and so 
it’s just a continuous exchange (Arnie AR-D57: 30-40).
Based on the interviews, it would appear that all of the programs share an interest in client 
relationships that may not be fully addressed in our curricula. Variability within the cluster 
is along two axes, the degree of independence that the designer must exercise, and the 
likelihood that the client is also the user.  
Figure 19 – Client relationships gradient
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Figure 20 – Likelihood that the client will be the user
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When the client is not the user, then we must also consider the infl uence of the user on the 
client-designer relationship. Another infl uence on the designer-client relationship are ethical 
considerations which may be based on the welfare of the user or the needs of the society and 
the environment. Client-Designer relationships is another area that has potential as a focal 
topic for interdisciplinary planning. 
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Knowledge bases and Thinking skills 
As early as the pilot study, it became apparent that a pattern exists in the learning and 
teaching of art and design.  We tend to learn the knowledge bases first and then apply the 
thinking skills to them.  This may well be the pattern for all disciplines across the university, 
but that would be outside the scope of this study.  Much of this material came from responses 
to a follow up question in the interviews that asked participants what they see as the 
difference between the entry level student and the exit level student.  Here Stan responds to 
that question: 
Stan: Well that’s interesting because of course what we like most in entry level students is 
their innocence and naïveté, we would like to think that they are a blank slates and that they 
are coming into here and they will get the right methods, information and canon of knowledge 
which will then make them successful upper level students applying those basic concepts and 
core values to a specific area or media (Stan ISA-B33: 15-20). 
 
One of the issues about this particular theme is that the description tends to be woven through 
the entire interview and simple direct excerpts do not fully describe it.  Here, a pair of 
descriptions by Vanessa defines the knowledge and application theme: 
Interviewer: Ok. So then, how do our entry level students compare to our exit level students? 
What kind of change should we... or do you see between entry and exit? 
 
Vanessa:  It’s sort of the change between not knowing and knowing... knowing and then 
knowing how to act. I think the exit level students are confident about their understanding of 
what we can do, how we can do it... how we are doing it... and are able to at least step in... 
let’s say this is maybe enough and as I said maybe others would say this is still what needs to 
be done... we need to just go right at it Vanessa LA-A9: 15-20). 
 
Vanessa:  I think that maybe there are sort of three phases.  One is the phase where they are 
acquainted with and able to answer questions such as who and what... you know what... What 
do Landscape Architects do?  Who does it?  ...and they begin to engage in the how to make it.  
In the second phase they are to do a more/model... and that’s you know the raw test requiring 
some kind of basic understanding of the issues.  Of course all these are continuing in there 
you have a lot of complexities when you move on to the second phase, but I think the second 
phase has a lot more to do with questions of xxx why... why do you do that, and more 
questions about the how.  How do you do it to a higher level of degree and inventiveness?  I 
think that the last phase which sometimes we get to get there, and sometimes we don’t... and it 
also depends on the level of evolvement of our students... and that is the kind of critical level, 
it’s where you begin to ask questions such as: Why not?  What if? ... and the ethical questions 
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of who benefits and who’s not benefiting, who manipulates, who loses, who gains.  I think 
these are questions because it is only when you begin to probe these questions that you are 
able to make judgments and so I think you know, and that’s at sometimes the level of kind of 
seniors and sometimes it’s the level of grads... it really depends on the individual 
developmental level of the students.   
 
Interviewer: So what we’re really talking about here... we’re talking  about critical thinking 
when we begin to  talk about questioning and understanding advantages... who will benefit, 
who will gain and who will not.  It sounds like what we’re talking about here is your entry 
level students are gaining knowledge, your phase two students are beginning to be able to use 
it, and your phase three students are beginning to see the implications of it. 
 
Vanessa:  No question  (Vanessa LA-A8: 1-25). 
 
It became a practice in the interviews to verify the intent of this kind of information as was 
done in the exchange above. Notice the escalation of thinking skills over knowledge bases in 
this description by Andy: 
Andy:  you try to give them the information in ways that they can understand it.  They 
understand concepts, and then they understand how those concepts apply to spatial ideas, then 
they begin to understand those apply to the input of other people – on the outside, and 
different locusses – urban issues; rural issues; you begin to build up the technical 
requirements which are quite difficult and require a certain rigor to get through; and then, by 
the end of that, we ask them to put it all together in a comprehensive project that suggests that 
they understand conceptual, historical, technical all together in a project.  
(Andy AR-C40: 20-30) 
 
Amy sees the same thing as an issue of depth: 
Amy:  It’s an issue about depth, and sort of what you synthesize and the depth it goes into... 
so what you’re looking at is their ability to manipulate more information and to synthesize it... 
both synthesize more, and synthesize more deeply.  I guess that’s maybe a little corny, but... I 
don’t know exactly what would be the word... I think deeply... it’s about... because you’re 
dealing with more information, but you have to learn the level of that information, and how 
you can synthesize it in different classes.  So by the time students are fifth year students they 
should...  (anecdote omitted) ... ... so they should be better at presenting, they should be more 
critical, they should recognize those things, but then they should also be... their work should 
reflect it too (Amy AR-B27: 1-20). 
 
The exit level Architect has a much broader range on knowledge bases at his or her disposal 
and then is expected to act upon those knowledge bases with thinking skills like integration 
and synthesis and critical thinking. Arnie speaks about the ‘stuff’ of Architecture and adds 
the thinking skills of critique and judgment. 
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Arnie:  Well I mean ultimately you want them to begin to... as they’re here, is to mature in 
their grasp of these other issues: structure, light, materials, sustainability, history and context, 
all that stuff.  And to begin to have the capacity to stand back a little bit from their work to 
apply self criticism and judgment (Arnie AR-D56: 40-45) 
 
Interviewer:  What would be some of the significant differences between an entry level 
Architecture student and an exit level Architecture student? 
 
Arnie: Certainly they would have a much a enriched capacity to develop... they would have a 
much enriched design process and the capacity to generate design options and alternatives, a 
much advanced critical perspective on how to evaluate the things that they do make, and far 
more expansive command of the stuff of Architecture, because no one comes in here knowing 
Architectural History (Arnie AR-D58: 20-25) 
 
The ‘stuff’ of Studio Art tends to be based in materials and tools, and like Architecture, in 
History and precedent.  
Stacy:  one of the things that happens when students come to the Integrated Studio Arts 
Program is have second year students – they don’t always have an idea of what is possible – 
so we have presented them with a curriculum that introduces them to a number of media... and 
those media areas are experienced for their entire second year – eight different media.  And 
out of those eight media areas they perform tasks that involve problem solving, use of tools, 
exploring sometimes historical precedents (Stacy ISA-A1: 25-30) 
 
Stu adds the concept of acquired skills developed to an intuitive level:  
Stu: And um... the difference with an upper level student should be that they are well into 
practicing those skills to a point where it has become or is becoming habit... (Stu ISA-D64: 5) 
 
Stu:  But the main difference would be that by their senior year, if they’re taking advanced 
drawing, Kathy Gibbs who teaches that class isn’t giving them an assignment.  She’s saying I 
want you to develop a portfolio... I don’t know what she exactly says, but if were teaching the 
course, I’d be telling the class you need to have five or six pieces included by the end of the 
semester, those pieces should have some sort of thread that connects them, so that you’re not 
thinking about an individual piece as a stand-alone, but as it relates to the other things that 
you’re doing in developing a body of related work. Each work should stand alone as a 
resolved piece, but there should be some thread of commonality between them, and that 
commonality is self determined. The individual student is responsible for the direction of their 
work and... yeah, obviously there’s in-progress critique that happens with that, that helps the 
student make different choices or better choices in terms of what they end up with (Stu ISA-
D67: 5-15). 
 
Stu’s description of Advanced Drawing provides some insight about the thinking skills 
expected in the upper levels of the Studio Arts.  The students are expected to set parameters 
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for their own work as we learned in the discussions of client relationships. Some level of 
systems thinking is also expected when we ask for a body of related work. 
 For the Interior Designer, advanced skills seem to involve the ability to research the 
design situation and define the needs:  
Betty-Sue: Entry level students when they solve a solution they’re meeting a level of 
requirements that says yes, we’ve got this space... we need to do this, and they just kind of 
meet the minimum requirements.  When they get to the end, I want to see that they take 
everything beyond what the minimum... you’ve got to have this, this, and this...that they say 
Ok, yes, I’ve got to meet that requirement, but these are some other things that are issues.  
And when I’m seeing them working on a project, I have a third year, they have an institutional 
type project.  They go out and they meet with a lot of people and they talk to...  One of the 
projects that your daughter was involved in was the nature center, they went up and they 
talked to the nature center director up there.  They then went to other nature centers... they 
contacted them, xxx. So I like the fact that when I see somebody that’s at the end of their 
academic career, what they’re doing is researching and pushing if farther and exploring and, 
you know, many of those students went ahead and came up with a number of different ideas 
(Betty-Sue ID-B: 23: 10-20). 
 
Graphic Designers express some of the same desire for research and ideation beyond the 
original specifications.  
Sarah: it has to do with maturity and experience, and also the skills have developed a little bit 
more... the manipulative skills, have gotten better... gotten stronger; their knowledge... they’re 
much more facile with the software, and their thinking skills hopefully have developed... their 
understanding of concept, their understanding of audience, those are huge, huge leaps that 
students make.   
 
Interviewer: It should be... knowledge bases and thinking skills.  Art there any that just stick 
out to you right away that you absolutely know that your seniors have “gotten it?”   
 
Sarah: Yeah... the reason I hesitate is because there are a couple of ways that they’ve gotten 
it... and I can talk about the business way, and the study abroad way, and the studio way.  In 
the studio way, I know students have gotten it if they read the problem statement, they start to 
have ideas, they understand the idea of quick sketching, they don’t grab onto their first 
idea...that they have a couple of ideas.  They’ll talk to people about it.  They’ll do some 
research, and they’re faster... 
 
Sarah began with a list of knowledge bases, technical abilities, use of tools and technology 
and advanced to problem development, ideation, and investigation.  At that point, though, she 
diverged into what nearly became a secondary theme, the seniors. 
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Sarah: so all of those, and by the time they’re seniors, we need to think of a way to engage 
seniors a little bit more, because they’re mentally out the door in February.  But how can we 
bring them back into the car... into the corral and really excite them, because they’re good 
designers by then.  They’re good and they can make things pretty on the page... the concept 
might be a little bit weak, but we want to really engage them on the higher thinking Sarah 
(GD-C40: 5-10). 
 
Sally seems in nearly complete agreement with Sarah, first with regard to the development of 
knowledge bases followed conceptual skills 
Interviewer: You want to give me a short list of those skill sets that they gain from Sophomore 
to Senior?  
 
Sally: Um-hmm, well, simple things like page layout, sequential design, systems design... is a 
big one, I have the last few years taught a wayfinding class, and they have no experience in 
systems design, yet they’re going to have to do it on the project, so... But they get that at the 
close of the Junior Studios... I guess, you know the conceptual development; the Sophomore 
projects are much more form based than concept based, so there’s a lot of conceptual work 
that happens in the Junior Level... and in some of the elective classes that they don’t take until 
the Junior year. 
 
Interviewer:  So we would hope that by the time they are leaving you, their work has a much 
stronger conceptual element?  
 
Um-hmm, I mean that is not across the board in Design education, We do have some 
distinction compared to other schools in that we push concept a lot more  
(Sally GD-A9: 5-20).   
 
... and then with regard to the seniors: 
Sally: I haven’t had sophomores in a little while, but I did teach Sophomores for many years.  
Sophomores are much more curious, they are much more interested in what the professor has 
to offer, because they have a beginners mind, and seniors are using that.  Seniors, their 
increasing skill is counterweighted by their obsession with the superficial.  They want 
portfolio pieces.  They just want portfolio pieces, and we have to talk them into giving 
another year to conceptual development and design process development.  They really, really 
want to just give up and say we got some really, really good stuff out of that class.  Whereas 
the Sophomores are not ready to put together a portfolio, so they are completely in tune with 
the fact that what they’re doing is building a skill.   
 
OK, so at the sophomore level, we’re doing more skill building, and the students are more 
willing to do that. 
 
Um-hmm, yes (Sally GD-A8: 20-30) 
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Sally clearly intends that the Sophomores will acquire knowledge bases and media skills and 
students in the upper levels will work with that material conceptually. Graphic Design is not 
alone on the issue of Seniors; Bobbi from Interior Design has said similar things. 
Bobbi: maybe it’s voodoo, maybe they’re all cursed, but I think our seniors are sometimes 
poor substitutes for sophomores (Bobbi ID-A11: 20).   
 
Bobbi: Or, putting it causally, where I think it belongs, I’d like to see a program, not just a 
core, but a program that places a higher priority on maintaining the motivation and 
enthusiasm of the student (Bobbi ID-A11: 40). 
 
In all of the commentary about the seniors, the issue seems to be that the advanced students 
do not readily move into the higher level of conceptual thinking, but rather are content with 
mastery of the knowledge bases. That attitude may be based in our cultural vision of 
education. 
 Community and Regional Planning provided no clear entry level / exit level 
statement.  The following series by Aladdin has been pieced together over a rather long 
description and serves to give us at least a sense of direction. 
Interviewer:  What would be the difference between an entry level student and an exit level 
student? What is the change you hope you’re making from entrance to exit? 
 
Aladdin: That’s a good question, Ah, you know when they enter they are not familiar with 
another word that is pretty close to the hearts of City Planners... is the planning process, they 
are not familiar with the planning process.  And you know, I argue in my introductory class, 
that everyone, regardless of age, sex, religion, or ethnic origins or whatever, is a planner.  And 
I tell them humanity would not have survived if people did not plan (Aladdin CRP-B20: 15). 
 
Aladdin:  And you see, this is a very simple planning process, but the question when you lay 
out a plan is whose goals are you attempting to...   
 
That’s where the critical thinking comes in...That’s where the critical thinking comes in, this 
is where participation comes in, this is where values come in, and you are not supposed to do 
your own goals (Aladdin CRP-B21: 10 - 15). 
 
Aladdin:  Well, you see, I told you before Planning is both technical and normative.  This is 
normative, this is technical.  These are the ways that we can accomplish those goals.  And 
those ways can be this alternative, this alternative, and that alternative.  So those are 
normative, technical, this is both... normative and technical.  This, in here, is where the 
decisions are made by decision makers. So I would say this is mostly normative and then you 
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come back to effectuation and implementation.  You are talking again about technical and 
normative, and I would say mostly technical because you want to make sure that you are 
doing the right thing, you know that you accomplish what you set out to do. 
 
Interviewer: So we would hope that the difference between a student at the entry level and a 
student at the exit level would be that they would be inclined to process their decisions and 
generate alternatives.   
 
Aladdin:  Um-hmm (Aladdin CRP-B21: 35 – B22: 5) 
 
Aladdin appears to be describing acquired knowledge bases of design process, normative and 
affective factors which are manipulated using critical thinking.  The exit level student, 
therefore, has more considerations and processes with which to generate alternatives and 
process the decisions leading to the alternatives. 
 There is a fair amount of agreement among disciplines on this structural issue.  
Apparently, knowledge bases are the material upon which we exercise thinking skills.  The 
problem is the knowledge bases tend to be closely related to media, tools and technique 
which are discipline specific. Our commonalities are primarily in the area of thinking skills 
and our differences are in media, tools, and materials. If the foundation is to be built on 
commonalities, and our commonalities are thinking skills, what will be the knowledge bases 
upon which the thinking skills are applied? It would appear that Architecture has achieved a 
measure of layering of knowledge bases and thinking skills which has been effective over the 
course of the program, but it is a five year program. 
 
Materials and Technology 
Not all the patterns in a study such as this one converge, some, of course, diverge or at least 
remain independent. Materials is such a divergent pattern.  It would not be incorrect to 
consider this a theme, it just happens to be a theme that speaks of difference, not 
commonality. The mentions of materials are stubbornly independent and follow disciplinary 
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lines quite closely. The materials necessary to one program are most than likely irrelevant to 
another. There is some minor commonality among the disciplines whose interests center 
around the built environment, but nothing substantial. There is, however, apart from drawing 
which we have already discussed, one media which was mentioned by all of the programs, 
technology. If we accept technology as a theme, it is a variable one.  Technology qualified 
for validation as an individual item with mentions from five of the six programs, the sixth 
mentioned ‘Computers,’ a possible synonym. As a cluster, it earned 55 mentions distributed 
over the six programs (Appendix D Technology Cluster). The greatest number of mentions 
was, not surprisingly, Graphic Design followed by Architecture and Landscape Architecture 
with 11 each.  Interior Design produced 7 mentions, Community and Regional Planning had 
6 and Integrated Studio Art produced five. The variability, as one might expect, is in the 
specific kinds of technology intended.  Architecture, Community and Regional Planning and 
Interior Design mentioned CAD, Landscape Architecture and CRP are interested in Global 
Positioning and Global Information Systems.  Perhaps the most nearly unanimous 
technology, apart from the Computer itself, was Photoshop which had three mentions spread 
across Landscape Architecture, Community and Regional Planning and Interior Design.  
Graphic Design proposed Adobe Creative Suite of which Photoshop is one part.  Therefore it 
is reasonable to say that Photoshop earned four mentions, one short of qualifying for 
validation. It is entirely possible that Architects find Photoshop useful or that some of the 
Photographers in Integrated Studio Arts would include Photoshop in their mentions of digital 
media; this research does not happen to prove or disprove that. 
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Human Experience 
It seems that many of us are interested in the Elements and Principles of Design as a means 
of organizing our thoughts and talking about design.  Perhaps they are a communications tool 
as much as they are a knowledge base.  Furthermore, we seem to have direct elements and 
indirect elements.  The direct elements are things we can directly manipulate: line, shape, 
value, texture, and perhaps space.  Disciplines such as Community and Regional Planning 
will have different elements, things like zoning, and codes.  The Elements as we conceive 
them are abstractions, they can not become reality until some materiality is applied to them. 
For example, a line does not come into being without the application of a pencil, or charcoal, 
or some other media. In the current design context, it seems we also have elements that we 
manipulate indirectly, by altering the things that we can directly manipulate.  Indirect 
elements might include: access, experience, comprehension, behavior, activity, equity. Space, 
while usually considered an element is perhaps in reality, the most easily perceived of the 
indirect elements. Some disciplines focus more strongly on the indirect elements while others 
focus more on the direct elements. 
 One element that apparently interests all of us is human experience. Human 
experience entered the validation process in two ways, as an individual item with five 
mentions and as a cluster with eighty-four.  The cluster contained a number of near 
synonyms that tended to reinforce the individual.  The five items below appear quite similar. 
(Appendix D Human Experience Cluster) 
1. Relate design to human experience 
2. Sense of audience / user experience 
3. Designing for human experience 
4. Understand how space enables experience 
5. Human experience as an element  
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There is a fair amount of congruity among the programs in the desire to create human 
experience. Expressions of interest in human experience took several forms which might be 
organized into phases.  We want to identify the users, understand their needs, and design to 
address those needs. Perhaps we hear less about this particular commonality because we tend 
to use different names for similar intentions. The heteronym phenomenon was widespread 
across disciplines.  
 The architect is interested in a broad range of experience, including both visual and 
sensory experience. 
Alice: Um, I think at some ability to think synesthesically if that’s a word,  you know, how 
sensory experiences add up, in my book, that’s really, really key to architecture, because I 
think too often we ask people to think only visually, and that’s really not all there is to it.  
Because what places sound like, what’s they feel like, what’s it smell like what they... you 
know, it’s sort of haptic experiences of places is what most people notice.  Um visual stuff 
matters, but it’s, you know, probably less important in lay people’s experiences or the 
physical environment (Alice AR-A4: 20-30) 
 
Andy shares Alice’s interest in sensory experience. 
Andy: so much more of the quality of a place has to do with what it’s made of, how it’s put 
together, what the light is, what the acoustics are, what the things you add into it which are 
not about the shape or form of it, necessarily.  So space is a much broader topic than what 
does it look like.  There’s all of the other senses that have to deal with...  
(Andy AR-C38: 30-35). 
 
Experience for the Architect also includes issues of accessibility. 
Amy: How can I make places that all kinds of people have equal access to?  Students in 
second year take a class which has them look at some of those regulation kinds of things like 
the ADA, zoning, all those kinds of things (Amy AR-B17: 40-45) 
 
In many ways, functionality and usability are the same issue. Here, Amy speaks about 
understanding the functional properties of designed space in human terms. 
Amy: we might be able to say, let’s look really how easy it is to get people into the X-ray 
room... to get them off the gurney and onto a machine.  Should those rooms actually be 
something else than what we’ve been doing?  (Amy AR-B21: 5). 
 
Another concern of the architect is the behavior and activities of people in designed spaces. 
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Amy: composition is part of how we make places, and the weird thing about places for 
people... you’re composing sets of activities and you’re composing experiences in terms of 
volume, and in terms of texture, so these are skills you need to learn too  
(Amy AR-B16: 25-30). 
 
Amy: Also, students have to think about people’s motion through space... that you’re not 
designing for a static spot, you’re designing for people moving through, air moving through, 
sound moving through, you know all these kinds of things.  So getting people to think both 
three dimensionally, and then also think, I guess I’ll say haptically or processionally  
(Amy AR-B22: 5-10). 
 
Architects do not express much interest in identifying the audience, perhaps that is so closely 
related to the client as to make it unnecessary.  Andy, however, does speak about researching 
the stakeholders and their activities. 
Andy: they know more or less what they want, so you do a lot of paperwork up front with 
those sorts of projects... you’re doing programming documents, you’re doing budgetary 
documents, you’re meeting with stakeholders to determine what they’re doing.  You tend to 
delay the process of discussing what the building is, because you’re trying to collect enough 
information from many, many stakeholders to determine what the scope is  
(Andy AR-C33: 1-5) 
 
 Community and Regional Planners are, in some ways, similar to architects with 
regard to human experience, the main difference is scale. Here Alola speak about how people 
experience the planned environment. 
Alola: Yeah, we really look at things like you know affordable housing and how do people 
move from one part of the city to the other do they have access to certain lands or certain 
places to live, you know are there jobs for everybody and do we think about the whole 
spectrum?  You know, in terms of residential, you know access to jobs, access to schools and 
education you know space often determines accessibility and so you’ve got to me we’re much 
broader in terms of the design that we do.  Although a lot of people think of it as physical 
infrastructure roads, you know that kind of thing. Sewer, water, we do a lot more than that.   
 
Yeah you, you, you I think you just told me you’re designing lifestyles. 
 
Yeah, yeah, yeeah, well we design for the people who live in our communities and we should 
design for everybody, not just those who can afford it. (Alola CRP-A8: 40 – A9: 10) 
 
Planners also speak of a need to know and understand the stakeholders.   
Aladdin: you have to understand your community and the stakeholders that you are dealing 
with (Aladdin CRP-B15: 30). 
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Alfred addresses the utility of spaces; for the Planner these are multiple uses 
Alfred: Yeah well, understanding for example that a space is used by multiple publics and 
then so when they design a certain space, they have to incorporate... the understanding of 
multiple uses of space (Alfred CRP-C33: 15).  
 
Alfred’s commentary is reminiscent of Amy  (Amy AR-B16: 25-30) and Andy (Andy AR-
C17: 1)  who have spoken about composing human activities within a spatial context. 
 Human experience is central to the thinking of the Interior Designer.  
Bobbi: Oh yeah, I was just going to say that.  This is kind of naive altruism, but fiduciary of 
the client, that they are trying to work in the client’s best interest to move the client’s 
experience and a whole range of client issues to where they believe the client wants to and 
needs to be (Bobbi ID-A7: 30-35). 
 
Bobbi’s sense of altruism and the best interest of the user is repeated by Blossom (Blossom 
ID-C30: 15) and is also reminiscent of Alola  (Alola CRP-A2: 1).   
 Recalling Betty-Sue’s remarks about client relationships: 
Betty-Sue: Interior Designers tend to be concerned about is designing the interior for... to 
ensure the health, safety and welfare is obvious, and so lighting is one of the big things we 
can do.  We talk about the acoustics, we talk about how different spaces will affect 
perceptions... say for example for the elderly and how they see or don’t see in certain 
situations. (Betty-Sue ID-B19:35) 
 
Betty-Sue:Ok, well we are designing for the client’s wishes, but we’ve got to make sure that 
we ensure that the occupants are able to use the building properly(Betty-Sue ID-C22:5).  
 
We find that these, too, are similar to Alola: 
Alola: our job is to protect public health safety and welfare, protect the public interest, you 
know these are the the BIG ideas the grandiose ideas that should guide all planners in terms of 
who you are, um what you do, and how you do it (Alola CRP-A8: 15) 
 
 Because for the Interior Designer, the client frequently is the user, many of the 
remarks that define the relationship to the client, also define the intended user experience. 
Here, recalling another remark we have heard before, Betty-Sue gives us our first clear 
statement of the need to define user needs. The remark is at least loosely related to Andy’s 
and Aladdin’s comments about stakeholders. 
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Betty-Sue: you’ve got to interpret what they’re saying and what they’re needing and your job 
as a good designer is to yes, listen to what they say, but then go beyond that and figure out 
what it is they really need (Betty-Sue ID-B16: 20). 
 
As designers when we speak about space it tends to also describe the very nature of what we 
do.  If we recall Blossom’s description of spatial thinking skills, we discover that it is also a 
fundamental statement of human experience: 
Blossom:  then I ask how do I want people feeling the space.  How do I want people to emote; 
it might be my client, but then my client is not by himself or herself, there are other people, so 
I have to think about that (Blossom ID-C34: 30-35) 
 
Blossom:  if the designer has this sensibility to this kind of emotion that the space will have 
xxx, then it will be different kind of space.  It will be aesthetic, it will be safe, it will be 
comfortable; it will be an ensign of one’s life, that’s the ultimate purpose or goal of the 
Interior Designer. 
 
 Landscape Architecture offers a very similar perspective to the previous disciplines 
with regard to the importance of relating design to human experience. 
Vern:  Often to me what it boils down to is deciding how we want people to feel when they’re 
experiencing the design that we’re proposing, do we want people to feel a sense of awe... 
inspiration, do we want people to feel a sense of comfort... ahh, relaxation, do we want people 
to feel a sense of curiosity? (Vern LA-B23: 25) 
 
Landscape Architects are also interested in understanding the needs of the users, although 
user identification can be a complex process, or just a good guess. 
Vern: typically the most important at the beginning is an understanding of who the client or 
clients are... that comes back to audience... we’re talking about what their needs are 
 (Vern LA-B14: 35-40). 
 
Vern...Requiring research and interviews, and many times conflicting needs, you know, where 
you have to have a trade-off and you can’t have everything (Vern LA-B16: 25-30). 
 
Victor: You’re not going to specifically identify... I mean to visually identify the user, but you 
make some general investigations and assumptions for a civic project, for instance.  
Understanding the user in terms of places to sit, places to walk, um... matching those types of 
use, sitting and walking, standing or laying down... speaking, and matching those to particular 
site qualities (Victor LA-C40: 15-20). 
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We may want to notice that Vern has spoken of audience.  Audience and user seem 
synonymous, but tend to be used by different groups of designers. Built environment 
programs speak of audience less than programs that have a more visual orientation. 
 Graphic Design speaks of either users or audience depending on the specific kind of 
design or media.  Graphic Designers are keenly interested in understanding and identifying 
the audience or user (Sandy GD-B14: 5). 
Sandy:  we teach audience analysis and you know like knowing the visual sense of your target 
audience (Sandy GD-B19: 20) 
 
Sandy: what we as designers do is we need to know our subject who they are, what system 
they have to play within, and when we design this, we are designing it to take into 
consideration what is the primary motivating factor for that subject.(Note summary) 
 
Which would be a better synonym for, “subject,” client or message? 
 
I would say target or maybe exact audience (Sandy GD-B16: 30-40) 
 
Sally explains more about audience analysis: 
Sally: what motivates humans to desire that thing... is it fear of death, is it fear of rejection, 
you know; you step back and ask bigger questions.  That’s part of analysis... very 
underplayed.... (Sally GD-A4: 30) 
 
The nature of the audience, understandably, is a key issue in effective communication. 
Ultimately, however, experience is the goal.  Sandy gives an example that demonstrates how 
audience analysis contributes to the experiential solution. 
Sandy:  This is absolutely critical because what I find at least in my own research, is that 
many people can articulate a problem, OK, and they can understand the target audience, and 
they can even know what the solution should be... but until you can take that long list of 
articulations in a verbal language and plug it into a visual solution, whether a 2D or a 3D or a 
time-based, or a spatial, or a sensory solution... until you can say um, I have a person who is 
experiencing anxiety, so I need to make a piece of communication to ease anxiety... OK, these 
are the things that ease anxiety, you know... maybe not too much information, well defined 
steps... things like that.  Ok, how does that now translate into my artifact or environment?  If 
you can not make that translation... if you can not do the translation step you’re talking about, 
which is say, Ok, visually, you know if you were using the two square analogy, two squares 
close means we like each other, two squares pointed... with the pointy parts, it means we’re 
antagonistic, overlapping maybe means that one is domineering, you know, if you can’t do 
those kind of translations into verbal-visual... you can’t do design.  And this is critical because 
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you’ll see it all the time in psychology... what’s... the difference between psychologists and 
designers is that psychologists observe a situation; designers have to make a solution for it... 
so they not only have to observe it, they have to be able to write the translator... and the 
translator changes with each situation... so I can’t say that there’s one translator, but the 
ability to write the code for translation is what a designer has to do  (Sandy GD-B18: 5-25) 
 
There are also ethical considerations in the Graphic Designer’s understanding of audience: 
Sarah:  occasionally I’ll see a message seems to be out of... that I might feel morally or 
ethically uncomfortable with, and I have to point that out, I don’t necessarily need to change 
their mind, but just say, “How do you think a woman might feel looking at this?” “Well sex 
sells.”  “OK, well, what if your 8 year old sister were looking at this?” Hoping that there 
might be a light bulb going on in somebody’s mind that who is your audience and who might 
be your audience?  (Sarah GD-C31: 5-15) 
 
 In Integrated Studio Arts, both Stacy and Stu talk about audience experience.  Stacy 
begins with this beautiful description of an artist consciously working toward human 
experience. 
Stacy:  Well, what I like to think about is a question that was posed to me by a teacher of 
mine in graduate school and he said to me, “What is the experience you want people to 
have?” And I’m like, “hunh,” Oh yeah, yeah, Ok, I’m not just doing this because it feels good 
– although I’ve got to say that’s part of it – but I’m doing this because somebody else is going 
to look at this and go, “Oh a Smurf that mated with a glove,” or “Oh that’s stupid,” or, “Wow, 
that’s so cool, I want twelve of those,” or, “Well my kid could do that.”  But in any case, what 
I’m doing is thinking about – at some level – what’s going to happen.  That’s not to say that 
I’m bringing that person into my mind as a critic, but just simply saying, it’s a basic of 
communication, is this piece designed to give people a sense of deep spiritual connection to 
universal truth in the world, is it designed to make someone laugh, do I know what this is 
about, sometimes I don’t... (Stacy ISA-A6: 20-30) 
 
Studio Artists may also refer to the user or audience as the viewer, and the experience as 
seeing. 
Stu:  Maybe ultimately they’re certain aspects of something in an arrangement that I’m 
looking at... that I edit out completely, because they’re not important, or they’re distractions... 
they take attention away from things that I want the viewer to see in the work that I’m making 
(Stu: ISA-D55: 1-5) 
 
Stu: there’s gonna be a certain place where I can crop it…where it might be like where if I 
only show that edge it might be frustrating for the viewer (Stu: ISA-D63: 1)  
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 It seems that human experience is an aspect of all the programs participating in this 
study. Whether speak of users, subjects, viewers, or audience, out desire is to produce 
designs that are purposeful with regard to the experience they produce. 
 
Heteronyms 
Heteronyms may be preventing us from recognizing other significant commonalities, among 
them, context and systems thinking. These are things that sound different but on closer 
examination are the same or similar.  The exact meaning of these words required 
clarification.   
A Sense of Context  
Context is an example of a heteronym, or perhaps an umbrella word that covers a number of 
different kinds of context. In fact, a number of different, and doubtless relevant, contexts 
materialized from the interviews including: social context, physical context, political context, 
cultural context, intellectual context, visual context, and emotional context. Historical context 
would be a good companion to the context list, as it happened; History became an individual 
item for validation, earning 17 mentions and at least one mention from each program. 
Cultural context and physical context received six and five mentions respectively and also 
achieved individual item status.  As a category, ‘Sense of Context’ received 75 overall 
mentions and qualified for validation as a category. Cultural context was very straight 
forward in its unanimous acceptance. (Figure 19) 
 Physical context, however, produced a number of heteronyms including 
neighborhood, surroundings, site, adjacencies, and physical context. Depending on the 
intention of the speaker, audience, visual context, natural context, and environmental context 
might be included.   
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 Alice explains the significance of context for the Architect: 
Alice: you should have some idea about how you are proposing to change your... cause 
everything you build changes the place around you. (Alice AR-A11: 15) 
 
Amy actually uses the word, ‘context’ and adds the meaning that the context also influences 
the building, it must somehow, ‘fit.’ 
Amy: fifth year you really want to see them integrating all the kinds of aspects.  Yeah the fifth 
year isn’t looking at just one thing, sort of concentrating on how the building fits into its 
context, it’s not just concentrating on, you know, what are the materials and how is it 
constructed... (Amy AR-B18: 25-30) 
 
Listening to Andy for a few minutes provides some insight as to how ‘site’ can easily be a 
context. 
Andy:  You simply have to look at say a site that you’re being asked to evaluate, and a 
building type that you know is going to go on it, and know, almost  instinctively... well it’s 
going to have to be long and narrow, it’s going to have to sit this far from the edges of the 
site, it wants to have this relationship to the sun, people want to be close to the windows based 
on this use, it wants to environmentally sit in a certain way... all of these things have to 
happen at once, so that you can immediately say, “Oh, well this site probably won’t work very 
well,” or, “This site would work better than that site.” Because you can look at it and have 
that knowledge base almost embedded in the way you think (Andy AR-C36: 45 – C47: 1) 
 
And Arnie consistently uses ‘site’ and ‘context’ together. For the Architect, site and context 
are either closely linked, or the same thing. 
 We have noted earlier that ‘site’ is what the Landscape Architect designs, therefore 
‘site’ can not comfortably have the connotation of ‘context.’ Instead, Landscape Architects 
speak of ‘adjacencies.’ 
Victor: bigger issues would be, you know, adjacencies, and dealing with public adjacencies, if 
you have residential area adjacent to an industrial area, or if you’re building an industrial area 
in a flood zone... those things relate (Victor LA-C30: 35). 
 
For Victor, the concept of physical context includes subterranean characteristics as well as 
perimeter: 
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A Sense of Context 
 
Architecture 
Alice:  they better have some ability to incorporate it into proposals and ways they think 
about buildings and integrate those things one with the other.  So, materiality, physicality, 
human comfort...  There’s also the dimension of how architecture fits into cultural 
expression, that they learn about, I think in school cause most of them don’t come with 
some sophisticated awareness of the History of Architecture (Alice AR-A10: 15-20) 
 
Landscape Architecture 
Vern: context... connectivity, and that’s connectivity in a cultural sense and in a natural 
sense, in an environmental sense, in a visual sense, that has an influence on design.  So I 
would say those are two of the most important at the beginning (Vern LA-B15: 1). 
 
Community and Regional Planning 
Alden:  History is very important, political i... issues are very important, economic issues 
are important, cultural associations are very important (Alden CRP-C30: 45 – C31: 1) 
 
Interior Design 
Blossom: the student has to have awareness… self awareness and awareness of others, 
awareness of the environment.  The student has to be exposed to different cultures 
(Blossom ID-C29: 40-45) 
 
Graphic Design 
Sandy: the whole culture that governs any communication or interaction.  So between you 
and I, if I’m going to design for you, I’ve got to know what culture you come out of.  
What system of things are you bound by, so for instance, I might need to know that you’re 
an American, I might need to know that you are a woman, I might need to know your age, 
or your religion (Sandy GD-B16: 15-20) 
 
Integrated Studio Arts 
Stan: I would like to see more designers who are very conscious of the reasons why they 
design the way they do... and that consciousness has to do with an understanding of what 
cultural, economic, and social factors have affected him or her as they’re sitting there at 
the drawing board, trying to meet the specifications and needs of a particular client or 
commission (Stan ISA-B26: 1-5). 
 
Stacy: I’m also aware that it’s very much a cultural... it’s embedded in the culture of who I 
am and how I grew up and where I grew up (Stacy ISA-A14: 1-5). 
Itemization: Cultural Context 
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Victor: Well I think that it’s you know important for them to, understand physical 
characteristics of the site:  trees, soils, bedrock, or stone, or what’s the subsurface.  What’s 
below the surface that might affect what’s going on at the surface?  Um... water   
 
Oh yes, 
 
Those are physical features, but then to match those with cultural features... actually how 
people have used are using, and will use the site (Victor LA-C39: 20-30). 
 
Notice that in the interviews, contexts frequently come to mind in groups.  Physical context 
is often mentioned with historical context, or as Victor has done, with cultural context. This 
is part of the cluster nature of this concept and it suggests a thinking skill that can perhaps be 
generalized. Here, Vern actually uses the word ‘context’ and then pairs ‘site’ and 
surroundings with ‘social context’ and ‘biological context.’ 
Vern: ...Site and the context, the region, the surroundings... social context, physical context, 
biological context (Vern LA-B: 15-5). 
 
 Community and Regional Planning is very interested in social and political context, 
but they also deal with location and physical context, in their own way. Alola’s comments 
about human experience (Alola CRP-A8: 40 – A9: 10) deal with the location of housing in 
relation to schools, jobs and transportation. Planners do speak of context: 
Alden: you go into the community and you deal with everything that you see in that context, 
in the context of the community, so you look at it in its natural dimensions (Alden CRP-
C28:15) 
 
Context, for the planner, however is a much broader concept: 
Alden: we look at dimensions in terms of relationships how, ah individuals, objects, 
communities are related.... 
 
Alden:... yeah, take a, take a, take a big view um of the situation, the whole situation, and, and 
look at that, that’s how you can descend into the relationship. There are some planners who 
look at... are actually writing about agricultural policies in the state of Iowa and they’re 
thinking about how that will affect China.  
 
Interviewer: Ah-Hah 
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Alden: So that, that’s an important level, you are thinking across countries, across continents 
and what does that mean and how is that going to affect everyone, so again, that’s different, 
that’s much, much broader. 
 
For many of the disciplines who contribute to the built environment, the Planner controls 
context: 
Aladdin:  zoning is the bread and butter of planners.  They don’t design a building per se, but 
they tell you how to build it.  They ask the city about the housing codes, the city about the 
building codes, the city about the plumbing codes they have to make sure that all of those 
codes are enforced, and you can cover this is the size of the lot, you’re going to have to have 
20 feet between this house and the edges of that house, and so forth.  Zoning regulations, they 
will tell you what is alive in each area of the city, and how this is enforced to meet the 
requirements that are in the law of the land in that city.  But they don’t do it themselves, they 
don’t go and design the house itself, they don’t go and necessarily do the site plan some of 
them do if they specialize in that, but the majority of them don’t do that, but they make sure 
the site plan is submitted and they check it (Aladdin CRP-B19: 40 – B41: 5) 
 
Zoning for the Planner is context control. 
 Interior Designers must be aware of two physical contexts, the context of the 
building, and the external context.  Blossom calls them the micro and macro environments. 
Blossom: you look at the location of the place, because we’re Interior Designers we usually 
work with people who are working with existing buildings.  So I have to study the building, I 
have to analyze the building, I have to analyze the context of the building and the 
environment, the micro and macro environments, so that I will know what I do here will relate 
to them and not only among the four walls, I’m really working matters where it is 
environmental.  So there are relations, outside relationships, and this relating to the larger 
meaning, and this larger meaning relating to my macro environment... well let’s say the 
neighborhood.  So it’s not limited to this, I really have to have an idea what is happening out 
there.  So my creation will be part of the whole, and that is what makes it holistic (Blossom 
ID-C34: 5-15). 
 
 The Graphic Designer has many physical contexts to consider, and perhaps some 
electronic or virtual ones. Still even in the most traditional kinds of design physical context is 
important. 
Sarah: Now research could be in the form of – let’s take an example of they’re designing a 
food package – so the research might be going and researching color palettes that appeal to 
certain food types, research would be going and photographing that food product on a shelf, 
research might be going to the library and seeing how has the tomato soup can label changed 
over the years what did it look like... (Sarah GD-C34: 35) 
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Sarah has called it research, but it is in other words, site analysis and adjacencies.  
 Discussions of physical context were fewer among the participants from Integrated 
Studio Arts, perhaps because historical context and precedent are the contexts of greater 
interest.  The notion of physical context, however, is not lost on Studio Artists: 
Stella:  A lot of things:  the effects of a positive form on the negative surrounding space, how 
it fits into that space, and that works with both two and three dimensions.  I mean you 
wouldn’t want to take a tiny little sculpture and set it out in the middle of a room... unless 
there was a specific concept based on that, but it would have to be a pretty strong concept 
(Stella ISA-C41: 1-5). 
 
In a sense Studio Artists also create physical context for purposes of juxtaposition and visual 
impression: 
Stu:  We talk about things like placement, and overlapping, and size gradation.  We talk about 
perspective systems. We talk about atmospheric perspective.  All of these are tools that you 
become aware of and manipulate in the context of making a graphic image that can create 
either a flat space, a deep space, or an ambiguous space (Stu ISA-D60: 35-40).  
 
Stu:  ...something that was a surprising juxtaposition, where you put this with into context... 
(Stu ISA-D61: 10). 
 
Stu described an assignment in which students were required to create a context for an object. 
Stu:  and I want you to recontextualize this face.  I don’t want you to simply make the 
drawing of the plaster cast in still life, I’m wanting you to place that face in some sort of 
different context (Stu ISA-D60: 30-35). 
 
Systems thinking 
Carter Day and Meggs have defined a design system as, “A related group of interdependent 
design elements forming a whole.” (Carter Day and Meggs p. 292) Using that as a working 
definition, we will discover that ‘systems thinking’ is a thinking skill that is identified by a 
number of different names. Many of us have called this thought mode, ‘the Relationship of 
Parts to Whole.’ “Relationship of Parts to Whole,” achieved enough mentions to become an 
individual item with a total of ten descriptions and one from each of the six programs. As a 
cluster It received only 32 mentions, too few to meet the validation criteria. Nonetheless, in 
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terms of better interdisciplinary communication it seems wise to make at least a brief 
inventory of the different ways we talk and think about systems thinking. 
 Both Arnie and Amy speak of big ideas and detail or little ideas.  Amy also calls this 
kind of thinking meta-analysis. 
Arnie: And that phrase today, little ideas and big ideas, that’s what it implies to me right now.  
The big idea is the master strategy; within that there are many options for the things that one 
does (Arnie AR-D62: 5).  
 
Amy:  Some people work from kind of a kernel and they just keep working out.  Some people 
start with a big idea and then they kind of go down into the detail.  And so you start from a 
big idea which took kind of meta-analysis, screening and synthesis, and then as you keep 
going down, you’re doing it at a deeper and deeper kind of point... and more and more 
specific about what you’re doing (Amy AR-B20:10-15). 
 
Alice struggles briefly trying to find words for the thinking she has in mind, and then arrives 
at a nearly perfect description. 
Alice:  you know, what’s immediately outside my door, you know, when I’ the sort of little 
close things rather than the big picture.  The big picture matters, of course as well... so 
multiple scale kind of thinking maybe you know something to...  but being able to relate small 
things to the larger whole, you know to have some kind of coherence and um little sensory 
experiences and the larger whole (Alice AR-A2: 40-45). 
 
Victor has a similar problem finding the right words: 
Victor: I think there’s also just a basic understanding of how things relate, and I can’t identify 
one particular skill or trait, but it’s just understanding how one main type, you know, A might 
relate to B and vice versa, and also how A relates to B, to create C.  A very simple example is:  
if the soil is bad, and you want a particular plant there, and you don’t plant the right plant 
there, the plant dies.  Right, that’s a very specific knowledge... bigger issues would be, you 
know, adjacencies, and dealing with public adjacencies, if you have residential area adjacent 
to an industrial area, or if you’re building an industrial area in a flood zone... those things 
relate.  And... 
 
That to me seems to be a parts-to-whole relationship.   
 
Yep, definitely parts-to-whole, um-hmm. (Victor LA-C30: 30-40) 
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Community and Regional Planning is familiar with systems thinking.  They speak of urban 
systems (Alden CRP-C24: 30), governmental systems (Alden CRP-C24: 45), and here, Alden 
describes a regional system. 
Alden: So we we deal with small towns, we deal with um big cities, we deal with regions, we 
deal with communities.  So you should be able to understand all of those um functions and 
how they work together with other systems (Alden CRP-C24: 35).  
 
This clearly seems to be a parts-to-whole relationship. 
 If we look again at Blossom’s commentary about context, we might also note that she 
refers to the micro and macro environments as the larger and smaller groups of relationships. 
Blossom: I have to analyze the context of the building and the environment, the micro and 
macro environments, so that I will know what I do here will relate to them and not only 
among the four walls, I’m really working matters where it is environmental.  So there are 
relations, outside relationships, and this relating to the larger meaning, and this larger 
meaning relating to my macro environment... .. well let’s say the neighborhood.  So it’s not 
limited to this, I really have to have an idea what is happening out there.  So my creation will 
be part of the whole, and that is what makes it holistic. (Blossom ID-C34: 10-15)  
 
For Blossom, this leads to a ‘holistic’ solution; it is part of the whole.  Another aspect of 
systems thinking that we might notice in Blossom’s description is the relationship of inside to 
outside. 
 Alice also refers briefly to interiority (Alice AR-A2: 5). 
 Graphic Designers practice what they call ‘Systems Design,’ or as Sandy says here, 
systemic relationships. 
Sandy:  Now 2D space uh should have a systematic relationship (to 3D space) so if you’ve 
designed a design system, your web site should mirror what’s happening in your newspaper 
ads, should mirror what’s happening when I come into your office space, and it should have a 
cohesiveness or a harmony. 
 
Graphic Designers also use what they call grid systems as described by Sarah: 
Sarah: but they do understand that, and the use of the grid system.  And the grid system is an 
invisible underlying structure that helps organize things visually.  You may not, if person is 
looking at say a page of magazine layout, or even the layout of a novel they will see a 
consistency from one page to the other... the folio, the page numbers are in the same place or 
in flipped places, always at the bottom or always at the top, the chapter heading might be at 
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the top or the bottom, the text is in one block and it’s always in the same place on the page... 
(Sarah GD-C28: 25-30) 
 
Sarah has described a typographic grid system, but Graphic Designers use grids to organize a 
variety of different materials. 
 Integrated Studio Arts has some of the more elusive applications of systems thinking. 
For the Studio Artist, systems thinking takes several forms. Here Stu, uses the word Gestalt 
to describe thinking about the relationships between whole and parts. 
Stu:  the student would need to be able to see things in a particular way that would involve 
kind of seeing the big picture, seeing the Gestalt of relationships between forms and space; to 
be able to see space; to be able to see relationships, I guess I would say; and it would also be 
kind of in a sequence from seeing the whole to kind of being able to see more specifically, 
smaller and smaller relationships or smaller and smaller parts (Stu: ISA-D48:40-D49:1). 
 
Stacy describes an apparently similar process and calls it composition. 
Stacy: ... the relationship of the parts to the whole, and the ability to surprise myself by 
putting together combinations of shapes and forms that feel right... and that’s a real hard thing 
to clarify beyond that, but I think the best analogy I can come up with is to say that when I’m 
composing sculptural forms, that’s exactly what I’m thinking about... is the composition, it’s a 
little bit like jazz, (Stacy ISA-A8: 20-30)  
 
Perhaps systems thinking is fundamental to composition. In their descriptions of advanced 
students, Studio Artists speak of a theme or common thread that unifies a body of work. 
Stella: I think in an advanced student, one that intends on going to the next level, perhaps in 
graduate work, there is naturally a cohesiveness in their work... from series to series, from 
subject to subject there’s some cohesiveness just some natural... even if it’s just a thin thread 
that... 
 
Interviewer: They have some kind of a thin thread that runs through their work whether it’s 
an idea or a style, or a skill, or a technique, or something... 
 
Stella: Yeah, right... It’s kind of like looking at, well maybe this isn’t a good analogy... like 
their handwriting, you might be able to tell that this is this person. 
 
Interviewer: Well actually, I think that’s a very GOOD analogy... it looks like you in some 
way (Stella ISA-C43: 30-45) 
 
Stu describes this same thematic unity while describing the task in an advanced drawing 
class: 
 175
Stu: you need to have five or six pieces included by the end of the semester, those pieces 
should have some sort of thread that connects them, so that you’re not thinking about an 
individual piece as a stand-alone, but as it relates to the other things that you’re doing in 
developing a body of related work. Each work should stand alone as a resolved piece, but 
there should be some thread of commonality between them, and that commonality is self 
determined (Stu: ISA-D67:5-10). 
 
It rather seems that this thematic or interrelated body of work has the qualities of a system.  
Systems thinking then becomes an advanced thinking skill, perhaps an advanced intuitive 
thinking skill in the Studio Arts. 
 Art Historians expect a thinking skill that closely resembles the parts-to-whole and 
whole-to-parts pattern we have identified as systems thinking. 
Stan: Aristotle feeling that you should go out into nature and study the various things there 
and then come up with generalities about them, whereas Plato felt that the generalities existed 
already in the mind of god long before the specifics were created and those were what the 
thinker should concentrate on.  Historians of Philosophy say that there are different periods 
you know, pendulum shifts between Aristotelian and Platonic way of thinking... well I guess 
I’m much more in the Aristotle camp, and believe that there is no such thing as an Athens, or 
an ideal, or a perfect form, that is somehow divorced or separate from the specifics that give 
rise to it.  So in actual classroom practice, that means I won’t stand there and say, ok students 
here’s what Cubism is... let’s look at some examples of Cubism, NO, to me that would be 
imparting a very wrong way of thinking...rather I would say let’s see what Picasso did in 1907 
and why he did what he did.  and what he came up with, and why people attached the label of 
Cubism to that, and how other artists imitated him and then Picasso and these other imitators 
all had these same characteristics which fit in with a particular way of thinking, world view or 
ideology of that particular period and we call that Cubism (Stan ISA-B32: 15-30).  
 
Stan:  Falling back on the concrete... I’m trying to think of specific examples if I showed a 
student a painting by Braque or Leger, I would like them to be able to say, oh, that’s Cubism, 
but I would also like that student to sit down, and at my request make a sketch of something 
that’s Cubist, in other words they know what Cubism is, not just because it’s a label attached 
to that painting, that painting, and that painting.  But that it does have, in a sense, an 
independent life of its own, and that they could make a new Cubist design based on those 
three or four principles common to all Cubist designs. Of course in order to know those three 
or four principles, they must first study the actual examples of Cubism that are out there from 
the early 20th century to the 1930’s and 40’s or whatever... they went out of style and were 
replaced by other movements... and then they can see how Picasso does this, Braque does this, 
Leger does this, Chagall does this and although had their particular different hands or personal 
styles or obsessions, they were painting in a particular way that could be called the Cubist 
style... and here are the one, two three maybe four elements that are common to all of that 
(Stan ISA-B31: 10-20). 
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The product which is assembled from parts to whole in Stan’s description is a paradigm for 
Cubism which is then applied outward to identify Cubist works or when appropriate, to 
create a Cubist look. In fact, we will observe that the thinking of the Art Historian 
demonstrates some intriguing similarities to the practices throughout the College. 
 
 
Some Observations 
 
The interview process produced a few questions or insights that may be worthy of mention.  
These are things that bear obliquely on the study itself or which perhaps augment our 
understanding or out commonalities.  
Design and Art History 
The first of these insights we have already noted at least briefly.  Art History bears an 
intriguing resemblance to Studio Art in particular and to the study of Design in general. All 
of the programs studied cited Art History and precedent as specific needs in their disciplines. 
Comparisons of Art History to Design practice, however, are rare; perhaps we believe we are 
more different than we are. Compare Stacy’s comments about learning from observation to 
Stan’s narrative about Cubism. 
Stacy:  So that ability to make empirical observations and put together a body of awareness 
about cause and effects with materials and processes is critical to being a successful studio 
artist.  This is also true, probably, in the other disciplines as well, but I’m going to limit my 
comments to art... (Stacy: ISA-A3:1) 
 
Stan ultimately concluded: 
Stan:  To me, the specific always comes first, I mean there is no such thing as Cubist style 
which Picasso then takes from the air and applies to his own painting, there is no such thing as 
the Cubist style until he started painting, and it didn’t even have a name at first.  I mean it was 
some critic a couple of years later who came along and thought up that name and eventually it 
stuck.  How often has that happened in our history? A lot, so to me, the specific has 
precedence over the general, but once you know the general; then you can create new 
specifics  (Stan ISA-B31: 35-45). 
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The ability to build on detailed observation is fundamental to learning to draw or sculpt.  
Here Stacy describes the process artists tend to describe as ‘learning to see.’ 
Stacy:  they’re creating an article of clothing, which has been great fun.  And some of them 
understand right away that part of the pleasure of this is all of the quirks and peculiarities that 
go into making up that shoe... and some of them don’t get it at all and they make these kind of 
cartoon like simplified versions of what they’re actually looking at in real time in front of 
them, and when I point out...  
 
Interviewer: Sort of like those little diagrammatic drawings students make as beginning 
drawers... 
 
Stacy: Yeah, and so what I do is I point out to them, no, no, no, look at this edge.  Look at the 
way the material meets here at the seam, see how this comes out just a little bit, and so that 
whole act of seeing, making the connection, putting it together, and being able to... being 
willing to not settle for less.  Getting them to not settle is huge, it’s just huge and yeah. 
 
Interviewer: So seeing the intricacies of form in three dimensions is as relevant as it is in two. 
 
Stacy: Oh absolutely, the thing about two dimensional space is that it’s always about three 
dimensional space (Stacy ISA-A19: 15-35).  
 
Stu also describes this detailed process of seeing: 
Stu:  a sequence from seeing the whole to kind of being able to see more specifically, smaller 
and smaller relationships or smaller and smaller parts. So one of the things that I think 
students need to be able to do is see and perceive visual experience in a particular way.  
(Stu ISA-D49: 1) 
 
This is in Stu’s opinion, one of the main skills students must acquire he refers to it as 
perception. 
Stu:  and that’s one of the main skills, that I teach to beginning students is how to draw what 
you perceive in reality, that perception... (Stu ISA-D41: 40) 
 
The ability to make these detailed observations is central to learning to draw observationally 
or from the imagination.  Here the interviewer verifies this point. 
Stu: ... And this was kind of  a surprising comment to hear from colleagues, because in order 
to draw something that doesn’t exist, you have to kind of understand how... if you try to 
represent something in a kind of convincing way you have to kind of understand what you 
would see in real life (Stu: ISA-D41:5-10). 
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Stu: So, you know, what we’re trying to do is use observation as a point of information, and 
then apply that to things that are imagined.   
 
Interviewer: So, in your mind, let me clarify this... what I think I hear you saying, drawing 
from observation informs drawing from imagination. 
 
Stu: Yes, exactly... 
 
Interviewer: To draw from imagination... the learning experience for that is drawing from 
observation.  
 
Stu: Yes... or drawing from some other form of research.  Imagination is always limited by 
your experience.  So the idea is that you want... I think of kind of my experience is like this 
kind of warehouse (Stu ISA-D49: 1) 
 
The comparison between detailed observational learning as practiced by the artist and the Art 
Historian was sufficiently intriguing that the interviewer took a moment to verify the 
concept. 
Interviewer:  That makes sense to me I think... and I think it would make sense to some of the 
people who teach painting and drawing... because they also speak about the necessity to 
observe before one is able to draw... one must draw observationally, which to me would be to 
understand the specific, before they are prepared to draw from the imagination or from the...  
 
Stan:  That’s a good point, Jane, because I think the drawing teacher would say that there is a 
strong bond between those two activities, because you observe and then you try and draw, but 
as you draw, you start observing more, you may be seeing things you would not have seen if 
you did not give yourself the task of drawing that particular object or composition  (Stan ISA-
B32: 35-45). 
 
Stu spoke about experience as a warehouse; an obvious comparison to Art History is that the 
study of precedent provides such a resource. 
Stan:  So what I see my role as is giving the students a sense or being familiar and being able 
to use and utilize as model and exemplars, the great landmarks and personalities and 
interesting episodes of Art and Design History (Stan ISA-B23: 5). 
 
Eventually this study identified this broad based expression of needs as a need for a visual 
vocabulary. Stan has explained to us how the student should construct a concept of style 
based on many examples.  He also intends that this understanding should be applied 
strategically to their own work. This is the same skill Sandy describes: 
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Sandy:  so audience analysis, and um, visual assessment, able to pick a visual style, and apply 
a style to a message (Sandy GD-B12: 35-40) 
 
Stan:  Generally, a student who is going to do well is productive and voluable, they may not 
always say the right things or the appropriate things, but they have a willingness to produce...  
and this is something I emphasize from the first year onward.  I mean I can literally look at 
two exams and almost within a few points determine which one is an ‘A’ and which one is a 
‘C’ or ‘D’ simply by the amount of writing that they have done... or in their writing, the 
amount of specific examples.  So, I tell students that when taking an exam or doing any kind 
of assignment, the three things they need to keep in mind most are relevance, abundance, and 
specificity (Stan ISA-B29: 5-10). 
 
Stan:  we would like people to be generous and giving, you know to go the extra mile, to not 
be stingy and close fisted... and being generous and giving in a student situation, usually 
means giving as much information as possible. So I sometimes tell students, I grade by the 
pound, you know, pretty much the more you write, the more likely that you’re going to be 
covering all the different facts and terms and examples (Stan: ISA-B30: 5-10) 
 
Stan’s remarks were reminiscent of comments by other participants about generating 
multiple solutions and iteration.  Therefore the interviewer again made an attempt to clarify 
this relationship. 
Interviewer: I found something interesting in your comments about abundance, because I 
hear the people in the studio areas talking about iteration... and what they’re wanting there is 
for the students to produce lots of possible designs, or design ideas. And when you speak 
about abundance as a quality necessary to Art History, I wonder if there’s a relationship 
between those two?  Do you have a thought on that? 
 
Stan: Well that’s a good point... in terms of... I would imagine a painting or drawing teacher 
would like to see a student who is drawing and sketching all the time (Stan: ISA-B30: 15-20) 
 
Compare Stan’s desire for generosity and abundance to Sarah’s description of stingy 
sketching. 
Sarah: they don’t pull it out of the air it comes from the research, it comes from the ideation, 
from the sketching... they have to do a lot of sketching... and I always find it interesting that 
students will say, “How many sketches do you want?”  And I used to say, “As many as you 
think you need.”  Well I might get twelve... no I’ll say do sixty... “Ooh.”  And I know from 
myself that my fiftieth sketch is going to be so much better than my tenth, and usually by the 
fiftieth or sixtieth I’ll start to have really good ideas.  So it’s but in the chair time... is what I 
call it; it’s with writing, it’s with design, it’s with cooking, the tenth time I make those 
brownies they’re going to be hopefully better than the third time I make them...  
(Sarah GD-C35:40 – C36:1) 
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It is unclear whether or not these two forms of ideational abundance are in fact the same 
thinking skill, but the relationship is interesting. 
Communication 
 Another intriguing observation resulting from the interviews concerned 
communication skills.  Communication skills were a very simple and clear-cut validation 
item that exhibited reasonable congruity among the programs.  The interesting thing about 
communication as seen through the eyes of the participants was balance and emphasis. There 
was a tendency to speak about situations or venues in which students should be able to 
communicate in addition to describing specific modes of communication. 
 Communication skills earned 102 mentions as a category.  Within that category, three 
individual items were selected for validation: verbal communication, visual communication, 
and written communication.  None of the individual items would have been selected without 
the support of the accreditation documents. On interviews alone, verbal communication 
received 7 mentions from four programs, visual communication received five mentions from 
four programs, and written communication received 5 mentions from three programs.   
 The curious observation from the interviews is that, certain communications skills 
seem more prominent in the minds of the participants.  This series by Alice is both 
representative and compact. 
Interviewer: Some sort of collaborative skills...? 
 
Alice: Um- hmm, Well collaborative skills are, you know multi-faceted... good verbal skills... 
 
Interviewer:Keep going 
 
Alice: Good quick visual communication skills, that sort of quick communication skill that I 
was talking about earlier.  It comes into play really big time when you’re having to go back 
and forth with somebody else and not just in your own head... and you know, capacity to 
listen... 
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Interviewer: Yep, there’s one. 
 
Alice: You know... good listen skills, and then you know verbal communication skills... and 
sometimes this involves writing, because maybe you may hold conversations you’re having 
with some consultant, or something like that. (Alice AR-A6: 1-15) 
 
The first thing that occurs to Alice was verbal skills which were quickly paired with visual 
communications skills and listening. She then reiterated verbal skills and mentioned writing 
rather incidentally. This became something of a pattern. Vanessa is quite explicit about her 
communication priorities. 
Vanessa:  So, in terms of being just simply articulate, I mean to me articulate should be very, 
very big thing...    So I would say that... what are the things that we do?  Obviously people 
know that we draw... that’s our primary tool.  I’m talking about what we do... we don’t write 
it necessarily, though some of us do, because most architects don’t write, they draw, but I 
think that concurrent with drawing needs to be a level of articulation that is able to convey... 
communicate (Vanessa LA-A2: 20-30) 
 
For the sake of clarity, the interviewer verified this information. 
Interviewer:  two kinds of communication here, you talked about drawing as 
communication...and I suspect that we’re also talking about another kind of communication.  
Would you like to elaborate on the kinds of communication you find useful in Landscape 
Architecture... I’m going to ask more about drawing in a minute. You said not writing... so 
I’m thinking maybe we’re talking about  speaking, but I don’t just know. 
 
Vanessa: ...and verbal... I am definitely... I’m talking about verbal communication... I’m 
talking about, you know, I think that articulation really boils down to two things... really 
three, one is having something to say, two is being able to say it, you know, in a clear and 
sometimes even bold way... and three is having the willingness to say it. 
 
Betty-Sue from Interior Design compared entry level communication to upper level 
communication: 
Betty-Sue:  Not only do I want them to take it farther, but I want them to present it in a more 
professional fashion where their communication tools should be greatly improved.  They are 
able to do a better job of using their language.  I mean they stand up there and they tell me 
about things... and I think don’t want this, I mean yeah, it’s nice to hear, but I want to be able 
to look... by the time they are in their Junior and Senior year, I want the graphics to tell me the 
story. I don’t want to have words and they have to explain to me for a half hour what they’re 
doing.  I should be able to look at that and have a full idea of where they’re going and why 
they did what they did.  
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Interviewer: So you would expect to see considerable growth in their visual communication 
skills.  
 
Betty-Sue: Umm-hmm 
 
... and would you see also, do you see at the entry level that they want to communicate 
verbally more, and at the exit level that they communicate visually more? 
 
Betty-Sue: Yes  
 
Interviewer: Cool, that’s an interesting thought... 
 
Betty-Sue: Oh, ho, ho... Ok. I don’t know where this is going... 
 
Interviewer: Ok well... 
 
Betty-Sue: You know, I still think it’s important to communicate verbally, but I expect to see 
an improvement in... a better ability to communicate with the visual community, with that 
language that they have.  Because in design is that graphic language that is a unique language 
that we have 
 
Written communication was not mentioned in Interior Design, although Bobbi said:  
Bobbi:  How about a short list of the things that aren’t useful, which is none. 
 
Interviewer: Oh!  Any kind of communication is good... 
 
Bobbi: Yeah... not necessarily appropriate, but when... you know, I think the communication 
tool box has to be one of the bigger, clumsier toolboxes, and it has a lot of dust on it because 
some of the communication modes don’t get used very often, but which one is most 
important, attitude, maybe... your communications attitude... but as far as the particular mode, 
I don’t think any one strikes me as being most important.  You know... maybe um...  I’m not 
sure I could rank them without spending a lot of time thinking about it. 
 
Interviewer: I didn’t ask for a ranking really... 
 
Bobbi: I think verbal communication is important, and it strikes me on first blush as being 
pretty critical, but I think people... somebody who has a speech disability... could be an 
excellent designer using visual communication and text.  Somebody who didn’t speak the 
language, I think, could talk themselves into a good contract with visual communication.  
Probably the easiest to use would be freehand visualization that’s sort of a cornerstone of the 
visual communication frame of reference... but given enough time, someone that is a clever 3 
dimensional assembler of things could get the job done too. 
 
After saying that all forms of communication are good, Bobbi went on to focus on verbal and 
visual communication. Arnie did something similar: 
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Arnie: Ok, speaking, writing and reading... then in the other part for designers is the ability to 
represent their xxx.  And representation then of something that does not yet exist... or as a 
mockette or whatever... has to do with the ability to make physical models, to make hand 
drawings, to work with a computer, to work with any media so that whoever our audience is 
can understand it.  So to me those are the modes of communication that are important, 
because...the world, relative to designers, the world basically uses pictures and everyday 
language.  Designers, like most specialists will use arcane language to their discipline.  So the 
designer needs to be able to translate from the designer’s lingo to the language of the 
community (Arnie: AR-D55: 15-30) 
 
There are, of course, mentions of written communication like this one: 
Stan:  So just as drawing makes you a better observer, written activities involving analyzing 
the form, style, and content of a work of art, makes you a much better observer and critic of 
designed objects (Stan ISA-B33: 10). 
 
Victor spent thirty lines of dialog explaining the need for visual communication skills and 
then added:  
Victor:  I think Landscape Architects have to write too... 
 
Interviewer: Write, that’s a knowledge base?  What kind of things? 
 
Victor: I would say anything from... well they have to be able to write in a way that presents 
themselves, so um whether it be in a letter format, proposal, portfolio.  They have to be able 
to write, you know, in a way that their ideas that are drawn match their ideas that are written, 
so they can use it as a set of communication tools to explain ideas... 
 
Interviewer: Now this is probably the first time I’ve heard about this dual communication 
method where we use the visual AND we use the written 
 
Victor: Umm- hmm, Um, writing also involves... well if you take it from the idea that   
conceptualize and you visualize through drawing, you do the same thing a written word; you 
conceptualize and write about it, and then as you produce documents, you also write 
specifications... (Victor LA-C33: 25-40) 
 
Victor’s description of what Landscape Architects write has a different flavor than what is 
described in the Communications Foundation: 
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Foundation Courses: To ensure that broad communication competence is addressed and 
developed at the beginning of a university career, all students will earn six credits in the two-
course introductory sequence, normally taken in the first and second years. These two courses 
will include the following emphases: 
• Students will focus on writing and critical reading, with complementary instruction in  
        visual, oral, and electronic communication, 
• They will concentrate on civic and cultural themes, and 
• They will enter work in a communication portfolio to document their current level of  
  proficiency.  
(http://www.facsen.iastate.edu/FSDocketCalendar/S02-5ISUCommBackground.pdf) 
 
While communications skills appear nearly equal in terms number of mentions, in terms of 
enthusiasm and attention, verbal and visual communications seem more prominent in the 
minds of the interview participants. 
 
Likes and Works 
 Likes and works have become essential to the learning vocabulary in the College of 
Design, naturally, it turned up in the interviews.  ‘Works’ refers to a design that meets certain 
criteria or established standards.  It implies a thoughtful assessment.  Likes on the other hand 
is an uninformed opinion. 
Sarah: And I had to pull back this morning and say... explain the difference between 
something that’s working visually versus ‘liking’... and one little girl got it, she said, “Oh 
yeah liking is more subjective.” I said, “It is,” because one of them said, “Oh you like more 
complexity on some sides and less complexity on another.”  And I said, “Well, let’s talk about 
that.” I remember hearing Mia Sheridan, I think it was talk about... when she was writing her 
restaurant reviews, saying she would go out, sometimes with other people at the table and 
somebody would say, well I like this dish... and she said if I like something I have to turn it 
into less subjective words.  What is it I like about it, is it the texture, is it the flavor, is it the 
color.” (GD-C27:5) 
 
We use this terminology virtually without thinking about it.  When asked specifically what 
we mean by ‘works,’ Stacy responded: 
Stacy: Yeah, yeah, good question, when we talk about working, I can point to... almost always 
the first level of it works or it doesn’t work is aesthetic or visual.(ISA-A17:40) 
 
Thoughtful assessment, apparently does not happen often enough to suit Stacy. 
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Stacy: Well critique is what helps develop critical thinking skills, and if you don’t have an 
opportunity to hear critique and have honest critique where if something is not working, you 
are either led understand that by the instructor... and I can’t tell you how many times students 
have said to me, “Well, I like it.” (ISA-A8:10) 
 
Stacy: “Well what I really like about this....” Oh that word, “Like,” I could strike it from the 
dictionary... but they do say that, because of course you do like it, you made it.  When 
beginning students start to talk... (ISA-A10:35) 
 
Stacy: ...and I try to make it very, very clear if someone says do you like it, I say that’s not the 
issue; the issue is whether this works, and if it works, why... and if it doesn’t why not?   
(ISA-A17:35) 
 
Stacy is not alone in her dislike for groundless assessment.  Sally also expressed moderate 
exasperation with the expression, ‘like.’ For her, getting past just liking or disliking things is 
also about principles, like functionality, and filters, such as concept, in addition to purely 
visual criteria.  
Sally: Um, I think if you are constantly reminding students about criteria, it keeps it from 
becoming just a pure form experiment.   I think they are... they find form easier than concept 
and function and they always will try to solve things on a purely visual level if they aren’t 
constantly reminded that form is only one criteria of the message.  So, I think that to not have 
criteria... all you’re left with is I do or don’t like it... and you know how I feel about that... 
(Sally GD-A3: 35-40)) 
  
 
FINDINGS FROM THE MEMBER CHECKS 
 
 Case study information was validated using a member check procedure.  Interview 
participants reviewed a written description of their respective disciplines and corrected them 
in much the same way one would correct an essay question. As noted earlier, each member 
check document addressed the same group of variables by stating the position of the program 
on each variable. Response to the member check was quite striking. The majority of the 
participants were very pleased that the document described their respective programs with 
considerable accuracy. A few felt that the program would be described more accurately if 
another competency were added, but none wanted any variable removed. In one case, a 
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variable was questioned by a participant from Studio Arts who had reservations about the 
role of audience or user experience in the thought process of art making. The questioned 
statement was, “The artist uses concept or a sense of purpose to intentionally shape this 
viewer experience.” Her reservation was that the art work must come from within, and that 
the artist may be mindful of the experience the art work could evoke, but the art work must 
be an expression of the artist.  On the other hand, the artist may purposefully strengthen 
certain aspects of the evolving art work to enhance the experience it may produce. This view 
point was consistent with Stacy from the interviews who said: 
Stacy: “What is the experience you want people to have?” And I’m like, “hunh,” Oh yeah, 
yeah, Ok, I’m not just doing this because it feels good – although I’ve got to say that’s part of 
it – but I’m doing this because somebody else is going to look at this and go, “Oh a Smurf 
that mated with a glove,” or “Oh that’s stupid,” or, “Wow, that’s so cool, I want twelve of 
those,” or, “Well my kid could do that.”  But in any case, what I’m doing is thinking about – 
at some level – what’s going to happen.  That’s not to say that I’m bringing that person into 
my mind as a critic, but just simply saying, it’s a basic of communication, is this piece 
designed to give people a sense of deep spiritual connection to universal truth in the world, is 
it designed to make someone laugh, do I know what this is about, sometimes I don’t...  
(Stacy ISA-A6:20-30) 
 
The question is one of authority, the viewer who will eventually experience the art work 
should not have the power to determine it, however, the artist may have some experience in 
mind in producing the work.  It is also true that the viewer may find other things in the art 
work than the artist intended. To clarify this issue, the statement in the member check 
document was changed to:   “The artist uses concept or a sense of purpose to invoke this 
viewer experience.” The word invoke provides the proper sense that the artist is mindful that 
the art work will produce a viewing experience and may give direction to that experience, but 
that the work is the expression of the artist and not directed by the viewer.  
 The widespread acceptance and even acclamation of the member check documents 
tells us that the selection of variables was quite thorough. Explaining the position of each 
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program on the identified variables appears to produce a relatively accurate description of the 
program with only a few discipline specific omissions.  Using Interior Design as an 
illustration, two of the three participants approved the original member check document as it 
was written.  The third participant added changes that did not fundamentally alter the 
commonality concepts, therefore the additional thoughts were simply added.  Functionality 
and economics were added to the description as design principles, problem definition and 
problem analysis were added to problem solving as relevant thinking skills, and study models 
were added as representational communication. Frequently the changes resulted from 
condensation of concepts or differences in terminology.  The original language, ‘Problem 
solving,’ was intended to include problem definition and analysis, for example. Similarly, 
‘evaluation of solution concepts’ was added to iteration and recombination.  ‘Filtering’ had 
been intended to represent that concept, but evaluation of solution concepts was added 
because in further describes the function of the filter.  
 Across disciplines, it was a common concern that the description of the design 
thought process was too simple and linear.  It may be impossible to represent a divergent 
thought process in words which are naturally linear. This document used nearly eleven pages 
to describe the process in detail and still may not adequately represent the fact that most of 
the phases and modes of thought are continuous, ongoing and often simultaneous. 
 There were at least three refusals to complete the member check procedure, one in 
Landscape Architecture, one in Community and Regional Planning, and one in Graphic 
Design. Two of the participants were too busy to do the member check within the available 
one month time span, the other was reluctant to correct the expert input of others. The 
rationale of this third participant was that if the member check was drawn from the expert 
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commentary of colleagues, it was not her place to correct it.  The loss of these participants 
was particularly serious because it reduced the number of participants (and input) from those 
programs to two each. Fortunately those who continued in the research were very thoughtful 
and interested in the results. Extra care was taken in these programs to ensure that the input 
was accurately interpreted. In Community and Regional Planning, the participant who had 
been unavailable for the member check, did serve as one of the two participants from that 
program to complete the validation survey. The input from Community and Regional 
Planning was, therefore, more evenly divided.  
 The proposed revisions to the member check documents were few and tended to take 
the form of minor additions. The requested additions were therefore simply added to the 
program descriptions. Both the original member check descriptions and the revised versions 
are presented as Appendix I.  The revisions are presented in the text as italics.  Because no 
major common concepts were challenged, except perhaps for the role of user/viewer 
experience in the Studio Arts, we can begin to believe that the variables selected are common 
questions on which each program has a position.  The positions of the programs may be quite 
similar or a good deal different from one another. The question then becomes which 
positions are compatible in terms of useful learning. If we might return to the example of the 
principles, in which we discovered that some programs stress visual-aesthetic principles 
while others stress socio-ethical principles in their design practices, three questions arise.  
1. Is learning to design on principle a generalizable core skill that can be 
addressed as visual-aesthetic principles or as socio-ethical principles?   
2. Will the participants perceive the opposite group of principles as useful? 
3. Do all of the programs design on all of the principles to varying degrees?  
 
To answer these kinds of questions we must turn to the results of the validation survey. 
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 VALIDATION FINDINGS  
 
 Two participants from each program completed the validation survey although one 
was arguably only partially complete as a result of distance and language barriers. The 
participants rated the items Essential, Necessary, Useful, Irrelevant, or Avoid; these ratings 
were then assigned a score between four and zero.  The ratings for each item were then 
totaled and divided by the number of responses.  The complete results of the validation 
survey are available on the ‘Counter Page,’ Appendix G.  Very few items received even one 
rating of ‘Irrelevant,’ and none were marked, ‘Avoid.’ As a whole, participants from all of 
the programs discovered at least five items that were essential to work in their respective 
disciplines.  Planning had the fewest with 18 items considered essential.  According to the 
initial criteria, therefore, all 71 items were valid, and the survey achieved overall validity.  
Ten items received a rating of ‘Irrelevant,’ to one program or another; if the goal is to select 
skills that are useful to all six programs, then these ten should be considered invalid.  Each 
item received a single ‘Irrelevant’ rating. Most of the items marked ‘Irrelevant’ by the 
participants from CRP make sense relative to the discipline, and there is a certain internal 
validity among the responses. Art and Design History or Theory is not very useful to CRP.   
Discipline specific history, however was considered necessary. 
 Comparing the responses to the interviews, some inconsistencies occurred. The 
participant from CRP who marked ‘Manual drawing,’ invalid, had, in the interview, 
mentioned the ability to draw in order to help other visualize proposed changes.  
Alola: I can’t draw, I am not that way inclined, I mean I even to try to make examples on a 
blackboard or something, it’s pretty bad, anyway, I’m just not that way oriented, true. But, 
you know being able to kind of show things, especially if you’re trying to do more physical 
types of improvements being able to show, you know this is kind of what it is now, and this is 
what we have in mind so that people have, can develop the vision.  (Alola CRP 9:45-10:1) 
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Items Rated Irrelevant 
8.  The ability to visualize in 3D CRP 
9.  Relate physical context, surroundings or neighborhood to the  
  design task 
Graphic 
Design 
20. A working knowledge of current contemporary of vernacular are   
  and design CRP 
23. Know and apply Art and Design Theory CRP 
27. Manual drawing skills CRP 
28. Perspective drawing skills CRP 
32. A knowledge of art and design history CRP 
34. Iteration: the ability to develop a design through a series of stages CRP 
49. Relate Design to audience or user experience Graphic Design 
62. The ability to use computer and related technologies CRP 
Figure 21: Items Irrelevant by department  
 
 
Comparing this response to the response in the response to the ‘Representation’ cluster 
indicates that ‘Technical representation,’ would be more useful.  
 A similar disconnect occurred with Graphic Design where the participant marked, “9. 
Relate physical context, surroundings or neighborhood to the design task,” irrelevant despite 
mentioning in the interview the importance of researching the point of sale 
Sarah:  “...so the research might be going and researching color palettes that appeal to certain 
food types, research would be going and photographing that food product on a shelf...” 
 (Sarah GD C:34:35) 
 
 All of the Clusters were validated with only three Cluster items receiving even one 
Invalid rating. The items receiving one invalid rating were:  
53. The ability to apply a principle or body of principles to a design task 
57. Problem formulation: The ability to formulate, identify or define a problem 
62. The ability to use computer and related technologies 
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All except the first of these was explainable based on the interviews.  Item 57, for example 
had included ‘Criteria’ as one of the cluster members, that particular respondent had voiced a 
strong objection to that term.  The invalidation on technology came from a participant who 
had stressed the importance of hand work in the interview.  The objection to the Principle 
Cluster came from Graphic Design and was unexplained by the interviews except for the 
observation that Graphic Design tends to stress the Visual Principles and mentions 
Humanitarian Principles more rarely.  The Graphic Designer whose interview indicated that 
she might have emphasized Humanitarian principles, such Safety, was not one of the two 
available for the validation process.   
 Item 62, The ability to use computer and related technologies was marked 
‘Irrelevant,’ by one participant from CRP and useful by the other.  This is the same Cluster 
that was marked ‘Invalid,’ by one participant from Interior Design. The Interior Design 
participant who marked the cluster ‘Invalid,’ also marked the item, ‘Essential.’ These kinds 
of interdepartmental and internal inconsistencies cast some doubt on the validity of several of 
the ‘Irrelevant,’ ratings. If one member of a department considers an ability ‘Irrelevant,’ and 
another considers it, ‘Necessary,’ the faculty member who considers it, ‘Irrelevant,’ probably 
does not teach that skill in his or her classes.  The faculty member who considers the skill, 
‘Necessary,’ probably does teach it.  The student is likely to have both instructors at some 
time between entry and graduation, so the skill is, ‘Necessary,’ to the student.  These kinds of 
issues made the commonality score a better indication of validity than a single ‘Irrelevant’ 
rating.  The pattern of ‘Irrelevant – 1’ scores that CRP participants assigned to Art History 
and Theory items, may have reduced the commonality scores of these items to a level below 
the general consensus.   
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 Because all of the Clusters were Valid, they duplicated a number of individual items. 
In reporting the findings, therefore, the Clusters which matched or included individual items 
were consolidated with the related items.  Whichever item received the highest common 
utility score (commonality score) was used as the base for consolidation.  Information from 
the Differentiation and Description section as well as individual reactions to cluster items 
was used to determine the best wording and most necessary elements in each item.   
 Differentiation and Description items were paired on the validation survey and 
respondents were asked to determine if they were the same, related or different. Only one 
pair was determined to be ‘Different,’ most were ‘Related,’ and one tied with 4 Related, 4 
Same, 2 Different, and 2 no response. This differentiation involved two pairs: 
44.  See and manipulate spatial relationships 
45.  Spatial thinking 
 
46.  The ability to see spatial relationships 
47. The ability to manipulate space and spatial relationships 
 
Items 44 and 45 were the same/related pair, and items 46 and 47 were defined as ‘Related,’ at 
six of eleven responses. There was considerable agreement, however that the best wording 
was, “See and manipulate spatial relationships.” “The ability to manipulate space and spatial 
relationships,” was a close second.  “See and manipulate spatial relationships.” received a 
commonality score of 3.55, while, “The ability to manipulate space and spatial 
relationships,” had a commonality score of 3.36.  The mean commonality score on the survey 
was 3.28, so both were above the mean. This indicates that both are important, but not 
necessarily independent of one another. The consolidated item, therefore, was: “The ability 
to see and manipulate space and/or spatial relationships.” This item also incorporated a 
validated Cluster item with the same description as item 44.  The significant addition in the 
consolidation was that apparently there is some difference between manipulating space and 
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manipulating spatial relationships.  The two were proven to be related and significant to all of 
the programs, therefore the consolidation seems justified.  This pattern was followed for most 
of the consolidations.  If the items were identified as ‘Related,’ and, ‘Both are needed,’ the 
items were combined using the item with the highest commonality score as the base. Where 
the items were considered different, both items were entered.  One problem with this 
approach was that one item of the pair often received a higher score than the other, so with 
pairs for which where the participants concluded, ‘Both are needed,’ it sometimes happened 
that one of the two was dropped because its commonality score was lower.  
 The clusters had been created because participants from different departments gave 
similar but different descriptions of what appeared to be the same concept.  Our questions 
then were whether or not the similar items were in fact the same concept, and then would 
participants from diverse programs recognize the differing statements of the same concept.  
A related question was whether the participants would respond to the generic language that 
was in some cases used to link the differing terminologies or eliminate phrases that appeared 
to have prejudicial qualities. In general, the respondents were very insightful in recognizing 
parallel descriptions of the same concept. As we have noted earlier, all of the Clusters proved 
to be valid. There did seem to be a moderate tendency for the most senior faculty to 
recognize more of these parallel terms than more junior faculty. Perhaps numerous 
curriculum projects and cross-disciplinary associations in the College of Design are indeed 
bringing the diverse disciplines together, at least slowly.  Similarly, those who were most 
thoughtful in their interviews and demonstrated the greatest interest in curriculum issues 
seemed to recognize a greater number of Cluster members. This is an issue that merits 
additional research at some future time. Generic terms such as ‘Filter,’ and, ‘Factor finding,’ 
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also did quite well for the novelty of the terms. Perhaps fewer of them were in the top twenty, 
but none were in the bottom twenty.  A natural break in the rankings occurred below 3.16; 
items with commonality scores below that level were eliminated from the process. The items 
dropped are presented in Figure 22 below. Items in blue were clusters, those in red text were 
thinking  skills. Many of these items also existed as part of a Cluster or were otherwise 
addressed by other items.  Because the validation survey included only items that appeared to 
have commonality potential based on the interviews, and because very few items were rated 
 
Items Reduced from the Ranking 
41. Be aware of the social implications and impact of 
design 3.09 
12. The ability to design on concept 3.08 
30. Creative thinking: the ability to make new or novel 
connections 3.08 
51. A sense of how people behave, interact with or respond to 
design 3.08 
63. The ability to sustain several thought processes on different 
levels and move fluidly from one to another. 3.08 
62. The ability to use computer and related technologies 3.04 
3. Collaborative ability, work in team situations 3 
17. Writing skills 3 
49. Relate design to audience or user experience 3 
68. Analysis: the ability to break something down into its 
components for detailed examination 3 
4. Interdisciplinary understandings 2.93 
9. Relate physical context, surroundings or neighborhood to the 
design task 2.92 
20. A working knowledge of current, contemporary, or 
vernacular art and design vernacular art and design 2.92 
29. The ability to relate to a client 2.92 
50. A sense of human experience as it relates to design and 
designed environments 2.92 
19. An understanding of precedent 2.83 
28. Perspective drawing skills 2.75 
23. Know and apply Design Theory 2.7 
25. Business practices 2.67 
32. A knowledge of art and design history 2.64 
Figure 22:  Lowest rank Commonality scores of validated items  
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less than ‘Useful,’ these items are also valid commonalities. They just did not have the 
highest commonality scores which perhaps indicates that there is less unanimity about these 
items than others. 
 There is certain, and surprising level of agreement that user and audience needs are 
more significant than user / audience experience. Item 40, Relate design to audience or user 
experience was marked ‘Invalid,’ by one participant from Graphic Design.  It received a 
commonality score of  3.0; other items that addressed ‘experience,’ received scores of 3.08 
and 2.92, compared to the similar item which substituted ‘needs’ for experience:  “Identify 
and respond to the needs of the audience or user,” which received a score of  3.42.  This is a 
question that merits attention in subsequent studies.  It is clear that some sense of audience or 
user is required. 
 The thinking skills section had asked respondents to approve or disapprove targets or 
applications for the thinking skill.  Thinking skills achieved high commonality ratings with 
only ‘Analysis’ eliminated for low commonality.  The lack of interest in Analysis may have 
been due to the definition that accompanied it:  “The ability to break something down into its 
components for detailed examination.  While this is the classic definition of ‘Analysis,’ we 
have already noted from the interviews that it was not the operative definition for many of 
the participants.  Very possibly some of those who initially mentioned ‘Analysis,’ found a 
meaning more consistent with their intention associated with Critical thinking or Assessment. 
The target or application options varied slightly, but usually included:  Design Inputs, Design 
Outputs or Products, and work in progress.  The variations were other items mentioned in the 
interviews.  All of the applications were approved by more than half of the participants; even 
the lowest target item had seven approvals. Still, it is important to have a list of target options 
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for the thinking skills, because as Stan pointed out thinking skills can not exist in the abstract, 
thinking must be thinking about something.    
Stan: I am always amazed that there are people who can actually separate critical thinking and 
see it as something floating in the air without any kind of specific object, instances...”  
(Stan ISA B:2640 – 27:10) 
 
The validation survey provided a strong indication that the information in the interviews had 
been correctly interpreted and identified the most promising items for further discussion. 
 
 
Observations from the Validation 
 
Communication 
The validation survey began to answer some of the questions raised earlier.  We had 
observed that in the interviews, participants mentioned verbal communication, written 
communication, and visual communication but tended to devote more time and descriptive 
energy to visual communication and verbal communication.  Comparing the commonality 
scores, participants rated visual communication 3.83, verbal communication 3.17, and 
writing skills 3.0.  Based on this data, it appears that the thematic observation was accurate, 
ant that design students may more need instruction in visual and verbal communication than 
students in the University at large. 
Art History and Discipline specific History 
 Another issue this phase of the study intended to investigate was the matter of Art 
History and Discipline specific History.  In fact neither achieved a high common utility 
score; Art and Design History scored 2.64 and Discipline Specific History scored 3.2.  The 
difference in score was due mostly to the Planner who marked it ‘Irrelevant,’ and one 
participant from ISA who marked it ‘Useful.’ Two participants somehow skipped over this 
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question, one from Planning did not give a score to Discipline Specific History and one from 
Architecture who did not score either Art and Design History or Discipline Specific History. 
The consensus was that the two are ‘Related,’ and that ‘Both are needed.’ From a curriculum 
perspective, this creates a quandary. The relationship of Art and Design History to Discipline 
Specific History is that one is Foundational to the other, at least in most disciplines.  It does 
seem reasonable that Art and Design History is not foundational to Planning History, 
although names such as Le Corbusier would have meaning in both areas.  It is also important 
to note that another item, ‘Connect / respond to the cultural context,’ scored 3.75 and ranked 
fifth on the commonality ranking.  At least one participant from every program marked this 
item, ‘Essential.’  Cultural context, of course is what studies in Art and Design History, or 
Discipline Specific History should provide.  
Stan: I come in and I ask why are there suburban communities?  What are the social, political, 
and cultural factors that caused people beginning in the 19th century... we often think of the 
growth of suburbia as a post World War II phenomenon, but, fact, we can trace it’s roots back  
to a certain romantic conception about getting out of the city and going back to the land... that 
goes way back to American Transandentalism, and other cultural factors associated with the 
Romantic movement of the 19th century... that’s what I’m trying to do, go back to the roots 
and figure out what are the social and cultural forces that created suburbia in the first place 
and are still at play and that are still in the unconscious mind of designers who are designing 
new suburban communities.  So, that’s just one example of what I would consider critical 
thinking that is not accepting the phenomena that we deal with as a given, but rather going 
behind the scenes and exploring what are the causes which usually boil down to social, 
economic, cultural, intellectual that have come together to produce that particular 
phenomenon. (Stan ISA B25:5-15) 
 
Perhaps this indicates that Design Cultures is a step in the right direction, but that the course 
could be broadened somewhat to strengthen its cultural-historical perspective.  The 
framework of the present study does not permit additional investigation of this issue, 
however it is interesting and merits continued assessment.  It is true that the validation team 
lacked an Art Historian. 
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The Principle Cluster 
It can not be concluded at this time, that ‘The ability to design on principle,’ is a 
generalizable core skill.  It does appear true, however that designers from all of the programs 
studied recognize a variety of relevant principles and design on all of the principles to 
varying degrees.  At least one participant from each program marked each of the principle 
groups, Principles of Design, Functional principles, Humanitarian principles, and Social 
Ethical principles.   
Collaboration 
An issue of concern is the lack of interest in Collaboration and interdisciplinary relationships.  
Perhaps the question was not properly addressed.  Our study asked about the value of these 
concepts in terms of student success, not faculty value structure.  As an item, 
‘Interdisciplinary understandings,’ ranked sixty-third out of seventy-one with a commonality 
score of 2.92.  Collaborative ability / working in team situations,’ ranked fifty-ninth with a 
commonality score of three.  This low score in both cases was not in a low level of 
unanimity, but rather in a consistently low level of expressed need.  Collaborative ability 
received only four ratings of, ‘Essential,’ four ratings of, ‘Necessary,’ and four, ‘Useful.'   
‘Interdisciplinary understandings,’ received four ratings of, ‘Essential,’ three ratings of, 
‘Necessary,’ and five, ‘Useful.’ Looking at the Commonality Chart, ‘Interdisciplinary 
Understanding,’ received five marks from the standards documents, and just one from the 
interviews. Collaborative ability received four marks each from the documents and from the 
interviews. Three of the interview mentions were in Architecture, and one was in Planning.   
It seems that the accrediting associations are more enthusiastic about interdisciplinary 
understanding and the ability to collaborate or work in team situations than the faculty in the 
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College of Design.  Because collaboration and interdisciplinary understanding were cited 
among the main reasons for establishing a Core program, one might question the rationale for 
the program.  On the other hand, if the program differs substantially from the 
recommendations of the accrediting associations, another set of problems arises.  
 
Conclusions from the Validation 
In addition to individual items, the interviews identified a number of themes. In many cases, 
the validation process dealt with themes in parts. We now turn our attention to what the 
validation can tell us about the themes.  We recall that the themes were: 
1. The Thinking Skill(s)  
2. Principle 
3. Design Process 
4. Spatial Thinking 
5. Drawing  
6. Designer Client Relationships  
7. Knowledge bases and Thinking skills 
8. Materials and Technology  
9. Human Experience 
10. A Sense of Context  
11. Systems Thnking 
12. Design and Art History  
13. Communication 
14. Likes and Works 
 
Not all of the Themes will be treated here; some of them are more appropriately treated in the 
concluding remarks. 
The Thinking Skills 
The validation procedure addressed the thinking skills in two ways.  First, there was a 
thinking skills section in the validation survey which included:  Critical thinking, Analysis, 
Seeing Relationships and Connections, Assessment, and Integration.  The chart below shows 
the individual commonality scores for the thinking skills items. 
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Thinking Skills Common Utility Scores
 score rank 
Critical Thinking  3.9 1 
Analysis 3.0 61 
Seeing Relationships and Connections 3.5 18 
Evaluation & Assessment 3.58 11 
Integration 3.45 21 
Figure 22  Commonality scores for thinking skills 
  
 
With the exception of analysis, the thinking skills scored and ranked high among the 71 
items. The theme, however, indicated that the defining quality in the thinking skill is that 
thinking skills are applied in bundles and that designers are mental multi-taskers.  Item 
number 63, The ability to sustain several thought processes on different levels and move 
fluidly from one to another ranked only 56th among 71 with a commonality score of 3.08.  
The low score/rank resulted from ratings of ‘Useful,’ by the participants from CRP and 
Graphic Design. The cluster components of item 63 were: Considering / balancing different 
aspects, levels of complexity, scales, and/or values, Analysis-Synthesis, Integration-
Synthesis, Holistic thinking, Concentration, “Flow,” See things from multiple perspectives, 
and Ability to change modes of thought.  The cluster was unanimously valid, and the items 
were included by 10-11 of the 12 participants; only the Ability to change modes of thought 
scored lower at 9 of 12 inclusions.  Apparently all of these combination thought patterns are 
practiced.  Another item that addressed multiple thought processes was the Cyclical Iteration 
item, or more accurately items:  
56. Iteration / recombination / and ongoing filtration: The ability to improve a design or 
project by sequential development and ongoing assessment 
 
34.  Iteration:  the ability to develop a design through a series of stages 
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35. Cyclical filtering and iteration: The ability to improve a design or plan through continuing 
or phased process of assessment and screening or filtration of design factors. This recurrent 
cycle serves to eliminate factors and alternatives that are less productive and recombine or 
reinforce factors that are more productive. 
 
Items 34 and 35 were differentiation items; item 35 was the preferred descriptor with a score 
of 3.5 compared to 3.27 for item 34.  Item 56 was a cluster item that attempted to determine 
what we perceive to be the components of the cluster.  The components and their respective 
scores were: 
• Filtration - selection, screening of factors and alternatives – 8/12 
• Iteration 10/12 
• Redesign, editing revision and recombination 10/12 
• Assessment, critique, evaluation 10/12 
• Improvement 8/12 
 
All of the components rated well enough to be considered valid.  Some of the emphasis, 
however is puzzling. For example, it seems a bit remarkable that Redesign, editing, revision 
and recombination could be done without intending to improve the project.  The filtration 
component was generic vocabulary, which throughout was not as highly rated as familiar 
language.  The problem with familiar language, however, is that some terms have acquired 
erroneous or negative connotations which tend to conceal our similarities.  In general, we can 
conclude that Cyclical Iteration, revision and assessment is a major thinking skill bundle.  
The cluster item ranked 9th; the differentiation item ranked 15th.  Another thinking skills 
bundle was Integration and Synthesis.  This was tested in differentiation item 38/39 which 
participants unanimously preferred to describe as Integration-Synthesis.  Individually the 
items rated 3.45 and 3.4 respectively for rankings of 21 and 26. We are reminded of Sandy: 
I guess design is a lot about thinking skills.  I think thinking is king... (Sandy GD23:20) 
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and Amy:  
...it’s about synthesis.  and that our profession, and I think that’s true of all design professions, 
what we do is we synthesize stuff, (Amy AR18:10). 
 
The information available supports the concept that designers apply thinking skills in groups 
or bundles, although perhaps not all of us recognize the same groupings.  A more interesting 
hypothesis is that the grouping of thinking skills is one of the unique qualities that defines the 
design disciplines.  We are designers not because of the thinking skills we use, but because of 
the ways we group, integrate, and overlap them.   
 In our discussion of the interviews we coined the phrase, “Analysis and iterative 
multi-synthesis with critical assessment,” to describe the thinking skill described at length by 
the participants. At the time, we observed that this is a cyclical process, or as Bobbi has said, 
a process that has “feedback loops.” Multi-solving is fundamental component of this process 
became a theme in itself. Multi-solving came into the validation process as ‘Generating 
alternatives.’ At least two items directly addressed this skill: 
6. Seeing alternatives and consequences 
14. The ability to generate multiple alternatives in response to a design question or task 
 
Several other items touched on the same skill either individually or as parts of clusters.  All 
of these “alternatives,” items tended to rank high on the Commonalities ranking.  The two 
above ranked 9th and 10th.  The others were in the upper half, and the cluster members gained 
majority approval. It is reasonable to conclude that multi-solving is another core 
characteristic of the design disciplines. 
Design Process 
The thinking skill is closely associated with Design Process, in many ways it appears that 
Design Process is fashioned to elicit the integrated thinking skills we have just discussed.  
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As a single item, “The ability to work through a Design Process,” achieved an individual 
item rating of  3.75, ranking 5th out of 71.  Other items that mentioned process also scored 
well: ‘Cyclical iteration and filtering’ 3.5, and the ‘Ability to apply a filter to guide design 
process, choices, and results’ 3.5.  
Principle  
We have already noted that the validation in inconclusive with regard to our observations 
about Principle. ‘Know the Principles of Design,’ as a single item scored 3.33 on the 
Commonality rating and ranked 33rd among 71 items.  ‘The ability to apply a principle to or 
body of  principles to design tasks,’ scored 3.18 and ranked 45th.  One participant from 
Graphic Design marked the cluster invalid, but then marked all four components as part of 
the cluster.  The four kinds of Principle offered as cluster members were Design Principles, 
Functional Principles, Humanistic Principles, and Social-Ethical Principles. All four groups 
achieved 10 or 11 approvals from 12 participants; one participant from ISA marked the 
cluster ‘Valid,’ and ‘Useful,’ but did not select any members. Because at least one participant 
from each discipline marked each type of Principle, we can begin to believe that all the 
disciplines do design on all four groups of Principles to some extent.  It is interesting that 
‘Know the Design Principles,’ scored higher than, ‘Apply a principle to or body of  
principles to design tasks.’  The difference appears to be between knowledge and application. 
If this proves to be true, then our earlier observation that the Elements and Principles of 
Design are more useful to our diverse population as vocabulary than applied to design tasks.  
Certainly some of us value them highly as applied skills, more of us need and use them as 
vocabulary in critique and discussion of our work. 
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Spatial thinking 
Spatial thinking was a major theme in the interviews, and it became a variable theme.  We all 
think about space, but we value different aspects of spatial thinking.  We also differ 
somewhat as to what we call this ability.  Differentiation items 44-47 were dealt with spatial 
thinking.  ‘Spatial thinking,’ has become a common term that has different meanings to 
different people.  Just as critical thinking needs to be critical thinking about something, 
spatial thinking also needs a target.  Items 44/45 and 46/47 begin to define what it is students 
should be able to do with space.  The first pair, 44/45, asked for a distinction between, ‘See 
and manipulate space,’ and, ‘Spatial thinking.’  ‘See and manipulate space,’ scored 3.55 and 
‘Spatial thinking.’ scored 3.5, a close distinction.  Apparently, though we want to do more 
with space than just think about it.  The second pair divided ‘See and manipulate,’ into, ‘See 
spatial relationships, and ‘The ability to see and manipulate space and spatial relationships.’ 
The respondents reasonably regarded these two skills as, ‘Related.’ It does seem that one 
must be able to perceive something in order to manipulate it.  The ability to ‘See spatial 
relationships,’ however, received a score of 3.5 while, ‘The ability to manipulate space and 
spatial relationships,’ scored 3.6.  Nonetheless, the validators selected, ‘See and manipulate 
spatial relationships,’ as the best descriptor.  Ultimately, the items were combined, and the 
final item was: “The ability to see and manipulate space and/or spatial relationships.” It is 
important to note that this statement includes both the manipulation of space itself, and 
manipulation of spatial relationships which may include the relationship of spaces to one 
another, the relationship of things in space, and the relationship of things to space. We know, 
from the interviews that some of us are able to see space as two dimensional and some see it 
only with depth.  Furthermore, at least one participant has spoken about the relationship of 
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two dimensional space to three dimensional space.  These issues did not enter the validation 
process, however the prevalence of spatial thinking among the design disciplines suggests 
additional discussion in this area.  We should also consider whether we see space as an 
element or as a material.  If it has a role as a material, it is one of the materials that we all 
share. 
 
Designer and Client 
Designer and Client relationships was an item that looked promising but performed slightly 
below expectations on the validation. It received a score just above the cut-off line at 3.18 
with a ranking of forty-seven.  It is a topic that invites further study; subsequent studies 
should include this item.  If we discover that it is an area of strong commonality, it has 
potential as a core item. 
 
Experience 
 Experience was another topic that was quite prominent in the Interviews but less noteworthy 
in the Validation.  As an item, ‘Relate design to audience or user experience,’ scored 3.0 and 
ranked 61st, ‘A sense of human experience as it relates to design and designed environments,’ 
scored 3.08 as did, ‘A sense of how people behave, interact with or respond to design.’  As 
cluster members neither, ‘Relate design to audience or user experience,’ or, ‘A sense of 
human experience as it relates to design and designed environments,’ received even one 
approval.  The participants preferred, ‘Identify and respond to the needs of the audience or 
user.”  ‘The ability to envision sensory experience, however, received nine of eleven 
approvals as part of the ‘Visualization cluster.’ Another cluster seems to contradict these 
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results.  ‘A sense of audience or user: Design for human interaction,’ was a cluster intended 
to discover whether audience, user, interaction, were in fact similar.  The item also compared 
interaction and audience identification.  This concept, ‘A sense of audience or user,’ scored 
3.36.  Experience, along with audience and user were unanimously approved as cluster 
members.  Perhaps the participants decided that needs are simply more important than 
experience, or that, ‘designed environments,’ conflicted with some perceptions of the needed 
skill.  It would probably be best to eliminate that wording if this study is ever repeated.  It 
may also be that interaction is a more familiar term and therefore made a better cluster title. 
 
Drawing 
Drawing, or as we tend to call it, ‘Representation,’ was one of the larger themes, and our 
discussions of it have been quite thorough.  Item 66 of the Validation Survey dealt with 
Representation.  It was a cluster item; our question was what does the cluster include? The 
options and results are summarized below:  
Representation Cluster Members
Drawing as Aesthetic  and Composition  9/12 
Drawing as Communication 11/12 
Drawing as Technical Representation 9/12 
Drawing as Thinking 11/12 
Collaborative drawing 6/12 
Sketching as gestural communication 10/12 
Drawing from visualization 9/12 
Drawing from imagination 9/12 
Drawing as illustration 8/12 
Figure 24 Representation members and Scores  
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We all value representation, but not necessarily the same kinds of representation.  Drawing as 
thinking, drawing as communication, and sketching as gestural communication were the 
strongest aspects. Drawing from visualization and drawing from imagination were equal, 
which is interesting because, ‘Drawing from visualization,’ was a construct that arose from 
listening carefully to the interviews and making a fine distinction between what had been 
described an the name we commonly give it.  At nine of twelve, neither scored particularly 
high.  Approval or disapproval of cluster members did not follow discipline as closely as one 
might imagine., although Graphic Design voted in tandem on five of the nine items, agreeing 
on ‘Drawing as thinking,’ Drawing as Communication,’ and differing on, ‘Drawing as 
visualization,’ and, ‘Sketching as gestural communication.’ Overall, Representation received 
a commonality score of 3.36. 
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CHAPTER V 
 
DISCUSSION 
 
 
Based on this study, it appears that Gaff and Ratcliff were correct; even among related 
disciplines, differences in vocabulary tend to disguise our similarities. 
Interdisciplinarity is a complex concept.  Attitudes are shaped by differences of disciplinary 
worldview, professional training, and educational philosophy.  Given this diversity, a vital 
first step is to clarify what each group means by the concept and its related terminology. (Gaff 
and Ratcliff, 1997, p. 400) 
 
Often, too, we do not see the similarities, often, because we are not looking for them.  So 
much of the academic environment is based on differentiation that we tend to pursue 
difference more avidly than similarity.  For the reader, this study at least begins to bridge 
these gaps in our understanding of one another.  Our comprehension of what we do is shaped 
by the vocabulary we use to describe it. An example of this phenomenon is the comparison 
between, ‘Drawing from imagination,’ and, ‘Drawing from visualization.’  The respondents 
recognize, ‘Drawing from imagination,’ because it has been in the common vocabulary for 
several years.  “Drawing from visualization,’ in many cases more accurately describes the 
representational skill that is needed, but it has no recognition value.  This naturally affects the 
accuracy of the validation.  
 Another vocabulary issue is what we will call trigger words.  Trigger words raise an 
intense and often surprising reaction.  Perhaps the best example of this issue encountered in 
this study with the word, ‘criteria.’  The function of criteria, at the simplest level, is to guide 
the development of the design. The same or very similar constructs are intended when we 
speak of goals, concept, intention, purpose, needs, and desired outcomes.  The issue is that 
we have adopted some of these terms as valid and excluded others.  One participant 
adamantly did not want to hear the word, ‘criteria,’ and wanted, ‘concept,’ instead.  Other 
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participants recognized only, ‘goals,’ or ‘intention.’  At the mention of an opposite term, the 
tone of a participant’s voice would change momentarily from amicable to hostile.  One must 
wonder what associations have been added to seemingly innocent terminology.  It was the 
case, however, that certain terms seem to produce a negative reaction that explanation can 
not neutralize.  This phenomenon was one of several good reasons for the generic vocabulary 
that developed as this study progressed. The generic word that eventually came to represent 
this grouping of terms just described was, ‘filter.’ Certain other discoveries resulted because 
a term developed to describe a group of functionally similar concepts.  We shall return to that 
discovery later.  The point is we all develop and use guidelines, one or many, to direct the 
development of the design and ensure that the problem defined at the beginning is the 
problem solved at the end.  We use the filter again to critique the finished project and at 
various points in between.  The interesting thing about the filter is that the designer creates 
the filter specific to each design task.  This feature is perhaps also responsible for our 
conflicted perceptions of the other terms.  As we will describe more thoroughly later, other 
tools also impact design, tools which are more pre-determined than original.  One suspects 
that to some of us, ‘criteria,’ or, ‘goals,’ have an arbitrary sound that is inconsistent with the 
meaning we intend for our, ‘filter.’ Generic vocabulary was useful in helping us to see the 
similarity in our application of the tool without the connotations previously embedded in our 
perceptions. On the other hand, generic vocabulary was problematic because as the study 
moved from the initial discussion groups, among which the generic terminology was to some 
extent established, to others who did not relate to the new words and phrases.  Several 
complaints were raised about the ‘vague,’ vocabulary.  Nonetheless, generic vocabulary 
makes it possible to see and discuss similar concepts across disciplines.  It seems a better 
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alternative to make comprehension of unknown terms widespread than to change the 
perception of familiar ones.  This study has almost inadvertently taken the first steps toward 
creating a shared language within the College of Design. 
 Occasionally, this study did try to constrain the meaning of a word in the interest of 
accuracy.  We have already noted that, ‘Analyze,’ had several meanings different from 
breaking something apart for closer examination.  When this was done, the definition was 
included with the word on the validation or survey document.  We also noted that in this 
sense, ‘Analysis,’ was not nearly as popular as it had been in the interviews.  That, of course, 
is an appropriate function of validation. 
 Another time that generic vocabulary became appropriate was when everyone is 
describing something, usually at great length, and there really is no concise expression for 
what is being described.  ‘Cyclic iteration and filtering,’ was a phrase coined to meet such a 
need.  Admittedly, even that complex phrase does not fully express the complexity of this 
process which also includes assessment, critical thinking and the intent to improve.  Neither 
does ‘cyclic,’ adequately describe the diverse phased process littered with feedback loops.  
The phrase simply provides enough information that people know which process we are 
discussing.  It might fail to do that if the term, ‘filter,’ had not been established.   
 Before we can begin to dialog about our similarities, we may need to develop a 
shared vocabulary and disseminate that which is now beginning to develop.  
 As thoroughly as Design Process has been studied by others, this study may have 
uncovered some new aspects of the process.  We have already alluded to one important 
discovery about design process, the element we called filter finding.  This is a gradual 
development that begins as soon as the first factors become apparent.  At that point the filter 
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is more intuitive or tentative than established.  As the process advances, the filter crystallizes 
and takes control of the developing design.  Eventually, we use the filter to measure and 
assess the design. The interesting thing about the filter is that the designer or artist invents or 
determines the filter. Not only is the design product creative, but the structures that guide its 
development and evaluation are also creative.  This has not been well known in discussions 
of design process. Design process in the language of this study and as described by the 
participants includes: 
1. Factor Finding, research, investigation, observation, and analysis  
2. Filtering the Factors: choosing assessing and refining the identified factors   
3. Define the task or problem  
4. Generating multiple solutions or alternatives  
5. Advanced filtration: Refine and apply filters, concept, criteria, purpose, or goals  
6. Cyclical iteration: Recombination, iteration and repeated iteration   
7. Implementation  
8. Evaluation, critique, feedback and assessment  
 
Filtration is one of the four forces that drive design: Filter, Principle, Knowledge, and 
Program.  Program was a word for which we may well need a generic descriptor.  It indicates 
what Blossom has called the, ‘givens,’ for the project.  These are the things that must be 
there.  Knowledge is what the designer brings to the task at hand, that which has been 
previously learned or experienced.  Principles are desirable ends to be pursued, these are 
‘given,’ guidelines if we choose to use them. Bobbi defined it as a way of doing something 
that is not an end in its own right. There are relevant differences between Filter, Principle, 
Knowledge and Program.  These four influences may not have been previously identified.  
Many of our issues about what words should describe the filter seem to result from a 
confused distinction between the innovative determiners and givens. We want to be certain 
that the innovative determiner is part of the process. 
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 The residual problem in Design curriculum is the issue of knowledge, materials, and 
thinking skills.  We want to place the foundation at the beginning of the student’s design 
education so that we can base evaluation of the students’ capabilities on a consistent body of 
work.  The problem is that our greatest commonality as designers is in the thinking skills.  
Thinking skills, however, must act upon something, usually knowledge bases.  The entry 
level student has not yet acquired these knowledge bases.  Many of the knowledge bases are 
also dependant upon materials that are discipline specific. When we plan a common core for 
design disciplines, we are literally trying to place the cart before the horse.  The materials 
that we have in common are space, if we choose to consider space a material, and 
technology. We have some differences in what technologies we need, not unlike those we 
find in representation, but it does offer the possibility of a common material.  The Bauhaus 
had an approach that we might rediscover at this point in time.  The Basic Course tended to 
use innovative or discovered, but certainly nontraditional materials.  In this way, the students 
emerged with some ideas about how to use some things that had never been art and design 
materials before.  The novelty of the material was almost certainly a creative stimulus 
consistent with one of the goals of the Basic Course, to awaken creativity. 
 Turning to the areas of Knowledge, which were at least, in part, the targets of this 
study, if we look at the top ten knowledge bases, we find that four of the top ten are the 
ability to see and manipulate space and spatial relationships.  Consolidating the spatial 
thinking, the top ten are:  
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1. Visual communication (16) 
2. Connect / respond to the cultural context (1) 
3. The ability to work through a Design process (5) 
4. Define or formulate the problem or task (36) 
5. A sense of professional ethics (24) 
6. See and manipulate spatial relationships (44) 
7. Know and use appropriate research strategies (11) 
8. See and manipulate the relationship of parts to whole (42) 
9. Aesthetic sense (18) 
10. A sense of audience or user: Design for human interaction (65) 
 
Representation was next, followed by three dimensional thinking, visualization, and the 
Principles of Design.  It could be argued that not all of these are knowledge bases.  They are 
given in the context where they were observed.  It would be almost impossible to overstate 
the significance of space, spatial perception, and the ability to manipulate space and/or the 
relationship of things in space.  The problem that we will want to discuss later is that we 
continue to have different views of what space is.  Looking past space, we can see that visual 
communication is extremely important and so is an understanding of cultural context.  The 
need for a knowledge of Cultural context suggests some background in Art and Design 
History, and that Design Cultures has excellent potential at the entry level. The combination 
of knowing how to ‘manipulate the relationship of parts to whole’ and ‘aesthetic sense’ 
implies the Elements and Principles of Design even before they appear three positions later.   
Even the top ten or twelve items provide at best a skimpy menu for knowledge bases upon 
which we might apply of our common thinking skills. 
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CONCLUSIONS 
 
This study set out to discover what, if anything is shared by the disciplines that we call, 
“design.” We asked ourselves: 
• Based on the Accreditation standards for each discipline, what commonalities 
can we observe allowing for differences in lens and vocabulary? 
 
• How do faculty describe the manipulative abilities, thinking skills, and 
knowledge bases that characterize successful students in each discipline, and 
are there commonalities among these observations?   
 
• Is the faculty perception of the discipline consistent with the accreditation 
standards, how does the program at Iowa State University differ from, 
interpret, or exceed the standards? 
 
• Which of the discovered commonalities are most fundamental? 
 
 We now know that we share at least seventy-one different abilities.  The greatest 
obstacle to developing a studio based Core in Art and Design disciplines is not lack of 
commonality, it the issue of knowledge bases upon which our common thinking skills are 
used. It will not be easy, but it should be possible to overcome this obstacle. 
 The accreditation standards were useful, but the most valuable information in our 
search for commonality came from the interviews.  Only in the interviews was it possible to 
clarify the vocabulary and conceptual issues by asking follow up questions. In at least two 
cases, we appear to differ with the accreditation documents.  We do not place the same 
emphasis on multi-disciplinary or interdisciplinary understanding that we find in the 
accreditation documents.  Landscape Architecture does appear to support interdisciplinary 
linkages despite the fact that the LAAB fails to address it.  We also do not appear to value 
collaboration to the extent that we find it in the accreditation documents 
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 Clustering proved to be an extremely useful approach to identifying commonalities 
expressed through different in lenses and using different vocabulary. The success of the 
clusters on the validation indicates that when people appear to be talking about the same 
thing in different words, they are, in fact, talking about the same thing.  In most cases, the 
faculty recognized the alternative terminology, although senior faculty and faculty with 
extensive curriculum experience appear to recognize a broader range of synonyms than less 
experienced faculty.  Clusters seem to develop in areas of considerable importance.  If, 
according to legend, Eskimos have developed multiple words for, ‘snow,’ it would be 
because snow is extremely important to their culture. Similarly, a cluster develops because 
we have different words for something that is extremely important to what we do. The 
problem is that certain disciplines have gravitated toward one group of terms and others have 
gravitated toward alternative language.  Over time, the divergent terminology has become 
part of the varied lenses through which we see design.  Clusters, however, are one of the 
most significant sources of commonality. They are perhaps the place to begin in developing 
Core. The top five clusters were: 
1. Problem formulation: the ability to formulate, identify, or define a problem 
2. Iteration / recombination / and ongoing filtration: The ability to improve a 
design or project by sequential development and ongoing assessment 
3. Ability to apply a filter to guide design process, choices, and results. 
4. The ability to see and manipulate space and spatial relationships 
5. A sense of audience or user: Design for human interaction  
 
 At times our perceptions of difference are so engrained that even when similarities 
are indicated, we tend to deny them. ‘A sense of human experience as it relates to design and 
designed environments,’ or, ‘Relate physical context, surroundings, or neighborhood to the 
design task,’ fall into this category. Both of these items performed below expectations on the 
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validation, but were significant themes in the interviews and verified by the member checks.  
The tendency to deny similarity is particularly prevalent when we try to construct an 
umbrella skill such as, ‘The ability to apply a principle or body of principles to design tasks.’ 
In the case of ‘Principle,’ several respondents wanted to know which principles were 
intended, pointing out that there are many different principles, but overlooking the possibility 
that all of them perform the same role in the design process.   While ‘A sense of human 
experience as it relates to design and designed environments,’ performed poorly as a single 
item, ‘A sense of audience or user: Design for human interaction,’ as a cluster rated at 3.36, 
well above the mean.  The cluster may have performed better because the question structure 
enumerated the parts and its inclusive nature was more apparent.  
 The most prominent thinking skills were: 
1.  Thinking critically about: Design inputs, Client requests and motivations, 
Art or Design Products and results, Developing work, or Design process. 
2.  Problem formulation: the ability to formulate, identify, or define a problem 
3.  Problem solving 
4.  Seeing relationships and connections / Seeing alternatives and consequences 
5.  Evaluation / Assessment 
6.  Integration-Synthesis 
 
Looking closely at the list, we discover that ‘Problem solving’ and ‘Problem formulation’ are 
most likely related and that ‘Seeing alternatives and consequences’ is probably a subset of 
‘Seeing relationships and connections.’ Integration and Synthesis have been combined as 
indicated by the validation.   
 Thinking skills are our greatest commonality.  We have noted that a pattern of applied 
thinking skills is central to the design disciplines. The general direction of this thinking skill 
is synthetic, but the groupings of thinking skills parallel to design process is more what 
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defines the thinking of a designer than any one skill.  Knowledge bases are our areas of 
difference. The knowledge bases exhibiting greatest commonality were: 
1. Visual communication  
2. The ability to work through a Design process 
3. See and manipulate space and spatial relationships 
4. Connect / respond to the cultural context 
5. Know and use appropriate research strategies 
 
The lack of materiality is conspicuous among the knowledge bases. Some level of materiality 
is necessary to evidence the thinking skills and knowledge bases, and thereby facilitate 
assessment.  
 Some abilities do not fit neatly into either thinking skills or knowledge, probably 
because they have elements of both. These might include: 
1. Iteration / recombination / and ongoing filtration: The ability to improve a design 
or project by sequential development and ongoing assessment 
2. The ability to generate multiple alternatives in response to the design task 
3. The ability to apply a filter to guide design process, choices, and results. 
4. See and manipulate the relationship of parts to whole 
5. A sense of audience or user: Design for human interaction 
 
 Certainly none of these integrated abilities should be overlooked because it does not fit 
neatly into any of our categories.  One might even argue that the integrated skills define 
design better than any of the clearly defined categories:  knowledge bases, the thinking skills, 
or manipulative abilities.  
 In the area of manipulative abilities, representation, manual drawing, perspective 
drawing, and perhaps the ability to use technology were the only abilities that generated 
sufficient interest to merit validation. We have discussed at length how much our needs with 
regard to representation tend to diverge. Our next question is how can we include 
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representation in core?  Representation is a valid cluster and achieved a commonality score 
of 3.36.  The answer involves the realization that the Bauhaus curriculum model is inside-out 
for contemporary design programs. We can not always expect to teach all of a given skill at 
the basic course or courses level; some abilities must be split between the first and second 
tiers.  This seems obvious but our expectations about what is a complete treatment of a given  
 
             
topic have been shaped by past practice.  The two diagrams above indicate how design 
curricula have changed from the Basic Course model on page 36.  Figure 25, represents a 
general plan in which Core skills are differentiated outward.  Figure 26 applies this pattern of 
development to Representation.  Representation is an example of a Core skill in which 
different programs have different needs.  Only the common needs are Core skills.  This chart 
applies information derived from both the interviews and the validation survey.  The 
representational tasks with the greatest commonality are linear representation, representation 
as communication, and representation as thinking.  Experts in the drawing field tell us that 
Figure 25 Bauhaus revision Figure 26 Bauhaus revision applied  
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drawing from observation is fundamental to these tasks.  This core group, therefore, forms 
the nucleus.  Composition and representation of light and dark are handled differently among 
the disciplines; Illustration also has different meanings for some of us.  About half of our 
disciplines are interested in Elevation, and Section; the other half have little or no interest in 
this kind of representation.  These are all second tier skills because they apply to some 
disciplines but not others. No matter how fundamental they may be to one program, second 
tier skills are not Core skills because they lack commonality.  The second tier is the level 
where Core skills begin to differentiate into the various programs.  It is possible that drawing 
from visualization could be merged with drawing from imagination to form another core 
skill.  This might be a project where students imagine or construct a drawing based on some 
sort of diagram.  
 Another ring could be added to the general plan to allow for terminal interdisciplinary 
courses such as the fifth year studios or Design Build.   
 The ability to perceive and manipulate both space itself and the relationships of things 
to one another in space is the single most prominent ability identified by the study.  Four 
visions of space and spatial thinking have been identified: 
1. Two dimensional space: negative space 
2. Three dimensional space: space only exists where there is depth 
3. Two and three dimensional space both exist and interrelate 
4. Interactive time-based space 
 
This structure has excellent potential as base for an interdisciplinary Core curriculum. The 
programs that regularly work with both two and three dimensional concepts of space also 
suggest that learning progresses most readily from two dimensional space to three 
dimensional space to integrated space, and then to interactive space with an element of time.  
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The current 102 class could mold itself around this structure quite readily.  Alternatively, 
spatial manipulation and thinking would make a good multi-disciplinary or interdisciplinary 
project.  Many of the other variable themes also have potential for interdisciplinary 
development.    At this point in time, the top twelve areas of commonality in the College of 
Design at Iowa State University are: 
1. Thinking critically about: Design inputs, Client requests and motivations, Art 
or Design Products and results, Developing work, or Design process. 
2. Visual communication  
3. Problem formulation and Problem solving: the ability to formulate, identify, define a 
problem, and solve a design problem 
4. Connect / respond to the cultural context 
5. The ability to work through a Design process 
6. Problem solving 
7. Iteration / recombination / and ongoing filtration: The ability to improve a design or 
project by sequential development and ongoing assessment  
8. Seeing alternatives and consequences 
9. The ability to generate multiple alternatives in response to the design task 
10. Evaluation / Assessment: Assess Information and resources, use design criteria to 
evaluate results, distinguish designs that work from those that do not, and evaluate 
work in progress. 
11. A sense of professional ethics/ethical practice 
12. See and manipulate spatial relationships  
 
Arguably, ‘Problem formulation,’ and, ‘Problem solving are very similar as are, ‘Seeing 
alternatives and consequences,” and, ‘The ability to generate multiple alternatives in 
response to the design task.” Twelve were given in order to provide at least ten distinct 
abilities.  The list is in some ways similar to the one given on pages 14 and 15, and in some 
ways it departs from it.  The items identified above do seem more closely related to design 
and less generic than the earlier group. 
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 The goal of this process was to determine which commonalities are fundamental to 
the greatest number of programs.  The twelve items given above appear to meet this goal.  
The integrated nature of the design thought process, however, also indicates that both the 
clusters and the integrated skills merit consideration. 
 
 
FOR THE FUTURE 
Recommendations for future discussion 
 
This study has produced a number of questions, insights, and observations that merit 
continued discussion by the faculty.  The interviews that initiated this study represent a 
dialog articulating the issues most important to the practice and teaching of design in each 
discipline.  These interviews were conducted one on one, an interviewer and a faculty 
participant; the next step would be to expand these dialogs and capitalize on the shared 
terminology that has begun to emerge. Faculty discussion and leadership are essential to the 
next phases of the learning process initiated by this study. If some of the questions raised by 
this investigation ultimately impact current practice, it can only be because the affected 
faculty have fully explored and envisioned the advantages and implications of the change.  
The discussion topics that follow are given in no particular order. 
Art History and Design Culture 
Ranked fourth over all based on the research, ‘Connect / Respond to the Cultural Context,’ 
indicates that Design Cultures is a useful Core concept.  It ranks considerably higher than Art 
History on commonality because it is useful to a greater number of programs.  Art and 
Design History, however is considered necessary or essential by six of the twelve validators.  
For some programs, Art and Design History is also foundational to Discipline specific history 
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which was considered necessary or essential by seven of the twelve validators. This indicates 
that the current program is correct in placing Design Cultures at the Core level.  Art and 
Design History is appropriately a Sophomore level course that is a likely General Education 
component. The issue is that, seen in this way, Design Cultures is also foundational to the 
study of Art and Design History and even Discipline Specific History is some cases.  The 
results of this study support the concept that students in all disciplines need to understand the 
interrelationship between design and culture.  They also need to examine their own cultural 
perspective and examine how the current culture influences our thinking.  The interviews 
indicate that Art Historians have a significant body of knowledge in these areas.  One of the 
problems in studying culture is that it is so very difficult to see a culture when one is in it.  
Amy once said, “They don’t even know they have a culture.” Educationally we tend to deal 
with this issue by finding ways to distance the student from the native culture in order to 
obtain a perspective on it.  The Rome program serves this function, so would the study of a 
foreign language.  Another way to examine the relationship of design to culture is to look at 
past examples of this relationship.  At the Core level, this historical perspective is the most 
operable approach.  It would seem that appropriate content for Design Cultures would 
include a couple of in depth historical examples of the interaction of culture, philosophy, and 
cross-disciplinary design practice.  These examples would then serve to launch an 
exploration of contemporary native culture. If the historical examples were carefully chosen, 
they might also serve the post card / poster project in Foundations 102.  Such an integration 
would save learning time and perhaps allow the 102 class to incorporate other content.  The 
question for discussion, therefore, is how can we incorporate the very useful knowledge base 
of our Art Historians in the Design Cultures class?  Does all of the content currently taught in 
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Design cultures bear on the relationship of design to culture, or might some of that content be 
moved to other classes? 
 
A Sense of context 
 
A question closely related to the Design Cultures topic was a ‘Sense of Context.’ The real 
issue for faculty here is how broadly they want to view ‘Context.’ One context, of course is 
the cultural context which was strongly supported by both the interviews and the results of 
the validation survey.  There are other contexts, however: physical context, whether we see it 
as building site or store shelf; social context; environmental context, often related to 
sustainability; and historical context.  Is the ability to see design in context, a necessary skill 
in itself, and if so which contexts should be addressed at what levels? 
 
The Seniors 
 
The interviews produced a minor theme on the topic of how to challenge the seniors. 
Perhaps half of the disciplines mentioned this issue, which is related to two other 
considerations.  First, the senior woes seems most prevalent in the four year programs.  It 
may well be that students who want to pass through their education and find employment 
more rapidly gravitate to these programs, making the short-timers attitude more prevalent in 
them.  Several participants also related the ‘challenge the seniors’ issue to the internship 
experience.  Students return from their internships with a different perspective on the 
discipline, a more commercial perspective.  They fail to realize that being able to function in 
the fast-paced professional environment is a product of a strong conceptual base. Cross 
disciplinary discussions of the senior question might result is some sharing of approaches to 
this issue.  It would seem that something the students would perceive as new material related 
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to professional practice would maintain the level of challenge at this level.  This would 
appear to be a sequencing issue. It may even be that some significant learning should be 
removed from the earlier levels of study in order to treat it at the senior level. 
Client Designer Relationships 
A question similar to the ‘senior’ issue is ‘Client Designer Relationships.’ A number of 
participants felt that this skill is perhaps not fully addressed in the present curricula. Some 
feel that we really can’t teach it in the academic setting and it is better left to the internship.  
The problem with that viewpoint is that the internship may come as something of a shock and 
therefore contribute to the ‘senior’ issue described above.  ‘Designer Client Relationships’ 
was a strong theme in the interviews that did not rank as high as expected on the validation.  
Perhaps this dichotomy developed because some faculty doubt we should address Designer 
Client Relationships in the academic setting.  Discussions should seek to develop consensus 
on this point.  It might be possible to provide some simulation of the Client Designer 
Relationship at the Core level by appointing a ‘Client,’ for each section or time-slot of a class 
such as 102, perhaps for one project.  Students would therefore enter the programs mindful of 
this relationship.  This is another question that invites additional discussion. 
Space and Spatial Relationships 
The ability to ‘See and manipulate Space and Spatial Relationships,’ proved to be an 
extremely significant knowledge base.  Depending on how one chooses to think about it, 
space may be one of the few materials shared by all the disciplines in the College.  Certainly 
this should be Core content. The issue for discussion is that there are several different ways 
to think about space, and the question becomes where to start and where to end.  Some of the 
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participants could conceive of space only as volumetric and may not want students to harbor 
other perceptions of space.  This study has raised several options for discussion: 
1.  Space is volumetric and only exists in three dimensions 
2.  Two dimensional space exists as a necessary concept in its own right 
3.  Both two and three dimensional space are exist and interrelate 
4.  Both two and three dimensional space exist and interrelate with each other and  
     with human experience over time. 
 
At least two experts in working with the interrelationship of two and three dimensional space 
suggest that these concepts are most easily taught by first teaching two dimensional space 
and then expanding that understanding to three dimensional space and beyond.  Perhaps the 
first question to ask is where should these skills and knowledge bases be taught?  It may be 
that at this point in time some of the two dimensional skills are taught in Representation and 
some three dimensional skills are taught in 102.  Some time-based and experiential spatial 
skills are also taught in 102. If the spatial perception and manipulation skills are scattered 
across the core curriculum in this manner, it will be difficult to address integrated space.  
Furthermore the efficient progression from two dimensional to three dimensional to 
integrated and four dimensional space may not function properly.  When learning is 
organized in logical sequence, it is more efficient and more can be learned in less time.  
The next question then is what should be the goal of design disciplines with regard to space?  
Is the goal three dimensional space because it has one more dimensions?  If so, then four 
dimensional space might be even more important.  Should the designer be able to manipulate 
both two and three dimensional space and the relationship between them?   If the faculty 
determine that interdisciplinary communication is a significant goal, then it seems likely that 
understanding and integration of two and three dimensional space should be the objective.  
Interdisciplinary communication, however, was strongly supported by the accreditation 
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documents, but not by the interviews. To summarize, this study has raised many questions 
with regard to the perception and manipulation of space.  It seems likely that this skill can be 
learned most effectively in a continuous instructional series, probably in a single course, and 
then reviewed in others. The next question is essentially how far into space should the Core 
take students?  If we compare the study of space to climbing a flight of stairs, what should be 
the top step?  Should the progression begin with two dimensional space and end with four 
dimensional / experiential space, or is three dimensional space far enough? Should we treat 
integrated space at the Core level?  The 102 course presently treats some of these concepts, 
though not necessarily in sequence.  Faculty who have taught 102 may have useful insights in 
this area.  In particular, 102 faculty should be involved in an examination of the pattern 
project to determine what kinds of spatial thinking it produces. If perception and 
manipulation of space becomes the organizing framework for a course, what compatible 
knowledge and thinking skills might be attached to that framework?    
 
Representation 
Representation as a generality ranked 30th of 71 validated commonalities.  This study, 
however, revealed that the various degree programs and individual faculty value different 
aspects of representation: 
1. Drawing as Aesthetic  and Composition  
2. Drawing as Communication 
3. Drawing as Technical Representation 
4. Drawing as Thinking 
5. Collaborative drawing 
6. Sketching as gestural communication 
7. Drawing from visualization 
8. Drawing from imagination 
9. Drawing as illustration 
10. Manual drawing skills 
11. Perspective drawing 
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Several other aspects of drawing and representation currently taught in the Core did not 
demonstrate sufficient common utility to meet the validation guidelines.  This does not mean 
that these kinds of representation are without value, only that they are probably not Core 
skills and should be taught at the next level. Section and elevation fall into this category. This 
study has demonstrated that these do not have sufficient common utility to be Core skills.  
Among the representational skills selected for validation, only Drawing as thinking, Drawing 
as communication, and Manual drawing skills demonstrated sufficient common utility to be 
considered Core skills.  It seems likely that ‘Manual drawing,’ and the general term, 
‘Representation,’ refer to what those who teach these skills refer to as drawing from 
observation. Subject to faculty discussion, then it seems that the actual Core skills in 
Representation are: 
1. Drawing from observation (primarily linear) 
2. Drawing as thinking 
3. Drawing or sketching as communication 
 
 
It seems clear from the interviews that a quick gestural approach to drawing is desired for 
purposes of communication, and perhaps also for drawing as thinking. It would be useful if 
faculty could begin to envision projects that would develop this skill. There is some 
possibility that ‘Drawing as visualization,’ and ‘Drawing from imagination,’ could be 
merged to produce another core skill.  This might involve constructing a representation of 
dimensional forms based on some sort of diagram.  Faculty should explore this possibility.  
Perspective drawing qualified for validation, but had a rather low commonality score.  Still 
among representational skills, it was one of the higher ranking abilities.  Probably it should 
be a Core skill, but again, this possibility requires additional discussion.  
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 The topical outline of Core Representation produced by this study omits a number of 
representational skills that are of value to various individual disciplines.  This indicates that 
faculty discussion will actually define two groups of skills:  those that are Core level, largely 
identified by this study, and those that will become Sophomore level representational skills. 
If the Core skills are clearly defined it will also be clear what must be taught at the next level.  
The results of this study indicate that Integrated Studio Arts should consider viewfinders and 
composition as selection to be skills unique to the Studio Arts and allow time to treat this 
topic in the upper levels.  Faculty from all disciplines should consider the appropriate level at 
which to teach the representation of light and shadow on form; it seems the need for this skill 
is sufficiently varied as to require different treatments of the topic. If additional discussion 
supports this observation, then it is likely that this is not a Core skill. One other topic for 
discussion is a clearer definition of the actual content in ‘Drawing as communication.’  At 
times this expression seems to overlap ‘Collaborative drawing,’ and at other times it is more 
closely related to ‘Visual Communication.’ Perhaps both are necessary.  The 
Representational skills that demonstrate common utility, and therefore Core potential, differ 
from traditional visions of ‘Drawing;’ How this group of skills can become a cohesive course 
and what kinds of projects can be designed to teach them should spur lively discussions. 
 
Design Process 
One area where there was substantial agreement among the participants is in the area of 
Design Process.  All the programs value the ability to work through a design process, and the 
processes they describe are quite similar. This appears to be a likely Core skill.  The question 
is where, if at all, are we teaching Process?  What is the best way to introduce Design 
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Process?  Process came into the Commonality Chart as a knowledge base, so conceivably it 
could be taught as experience in studio or as memory material in lecture. How can we 
provide evidence that students know or practice some form of Design Process for purposes of 
both portfolio review and assessment. 
A Sense of Audience or User 
There is a clear interest in relating design to audience or user needs and experience.  This 
study indicates that we are more focused on needs than experience, although arguably they 
may be the same thing in some cases. Faculty should determine at what level students should 
begin to consider human needs and interactions with design. The Doorway project, presently 
taught in Foundations 102 has elements that can lead in this direction if properly defined with 
specific objectives.  Faculty should also consider the nature or ordering of instruction in this 
area.  We may teach user experience and interaction from a purely aesthetic perspective, 
from an interactive emotive perspective, or from a functional perspective. Some prioritization 
or sequencing of these approaches would be useful. 
The Materials Issue 
The unmentioned gorilla in the room of cross-disciplinary curriculum is the matter of 
materials.  Teaching in the studio environment takes the form of projects, and projects use 
materials or media to produce a designed product. The question then is: what materials can 
we use at the Core level to demonstrate the skills and abilities defined by the curriculum? In 
the area of materials, of course, we diverge, and it is now apparent that one year is not 
sufficient time to sample all the materials relevant to every discipline in a contemporary 
school of Art and Design.  This study has mentioned or suggested several approaches to this 
issue of materials which merit consideration.  We could continue to use the sampler 
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approach, but on a two year rotation.  In this way, each discipline might envision students 
would sample the materials appropriate to that discipline every other year. A two year 
curriculum rotation would also help maintain the level of challenge in the course. 
Another alternative would be to use found objects and innovative materials that are not 
currently standard to any art or design discipline. It is likely that we all value the ability to 
see these creative opportunities.  The two areas where this study has demonstrated some 
commonality with regard to materials are technology, and, if we choose to consider it a 
material, space.  It would be possible to shape a Core study program by asking students to 
shape different kinds of spaces using non-traditional materials.  We also have some 
commonality with regard to the need for technology.  Technology needs, like Representation, 
are somewhat different from discipline to discipline, but there are also areas of agreement. It 
may be that some sort of digital foundation is appropriate. Perhaps exploration of these 
suggestions will at last provide ways of dealing with the gorilla. 
Principles 
There is considerable agreement that principles play an important role in design.  Students 
need to know the principles and they should be able to apply them.  The issue for discussion 
is whether or not all of the disciplines do, in fact, design on all of the various kinds of 
principles to varying degrees.  If this is the case, should students be introduced to all of the 
principles at the entry level, or should some principles be reserved for subsequent studies.  It 
does seem that there is sufficient value in the ability to apply a principle or set of principles 
to make it a Core topic. 
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Filters 
This study has identified a common design practice and given it a name, filter.  Various 
disciplines and individuals use different terminology to convey this concept.  Some prefer, 
‘criteria,’ others prefer, ‘concept,’ ‘goals,’ ‘intention,’ ‘purpose,’ and perhaps others. This 
study has also identified a question about this concept.  It now seems clear that the thing that 
defines, ‘filter,’ in the design process is that it an innovative input.  It appears that much of 
the disagreement about the correct terminology comes from a desire to ensure that this 
innovative quality is not omitted. The question is what term or terms identify the creative 
influences.  If faculty agree that the distinguishing feature of this design influence is its 
innovative nature, then we can move forward using the term, ‘filter,’ or any others upon 
which there is mutual agreement.   
Visual communication 
Visual communication was the highest ranking knowledge base.  We first should ask if we 
are teaching visual communication at the Core level, and if so, where.  The post card / poster 
project probably has this element, or at least this potential.  It may be taught differently 
depending upon the individual section instructor.  If visual communication is intended in that 
project, that intent might be clarified in the objectives. Faculty should also discuss whether 
visual communication receives adequate emphasis and whether or not the portfolios currently 
provide an adequate assessment of a student’s ability to communicate visually. Another point 
that merits consideration is the fact that we, as a College, appear to need visual 
communication more than written or spoken communication.  Freshman English, while 
generally useful, may not be serving the needs of the College of Design.  Another topic for 
discussion is whether or not there should be a Design Communications course, taught either 
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as a collaboration with ISUComm or as a supplement to it.  If faculty determine that a 
technology foundation is needed, visual communications might be compatible with that 
development. 
Targeting the Thinking Skills 
The list of skills and abilities on which the current Core was built is: 
1. Critical thinking 
Ability to begin to think critically and solve problems creatively, and apply these skills in the 
creation of your own work 
2. Visual organization 
Ability to recognize, understand and apply fundamental concepts of visual organization in 
two- and three-dimensional design 
3. Visual translation 
Ability to translate objects observed and imagined through collage, drawing, mapping, model-
making, and other techniques 
4. Media 
Ability to handle and understand a variety of media and material processes 
5. Research 
Ability to research, analyze and appraise a variety of references and resources 
6. Ethics 
Awareness of the artist’s, designer’s and planner’s potential impact on the individual, society 
and environment 
7. Communication 
Ability to demonstrate basic design literacy in oral, visual and written presentations 
8. Collaboration 
Ability to develop basic knowledge of and experience in collaborative design endeavors 
9. Critical evaluation 
Ability to analyze and evaluate your own design work and that of others against a range of 
criteria 
10. Professional awareness 
Awareness of the unique qualities of the design professions and disciplines represented in the 
College of Design (Iowa State University 2007) 
 
Several of these are not supported by this study, others are partially supported if faculty can 
agree on the meaning of the terminology.  This is, of course, a list of topics, not outcomes.  
The issue for discussion is which of these coincide with the thinking skills, knowledge bases, 
skills and abilities described by this study: 
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1. Thinking critically about: Design inputs, Client requests and motivations, Art or 
Design Products and results, Developing work, or Design process. 
2. Visual communication  
3. Problem formulation and Problem solving: the ability to formulate, identify, define a 
problem, and solve a design problem 
4. Connect / respond to the cultural context 
5. The ability to work through a Design process 
6. Problem solving 
7. Iteration / recombination / and ongoing filtration: The ability to improve a design or 
project by sequential development and ongoing assessment  
8. Seeing alternatives and consequences 
9. The ability to generate multiple alternatives in response to the design task 
10. Evaluation / Assessment: Assess Information and resources, use design criteria to 
evaluate results, distinguish designs that work from those that do not, and evaluate 
work in progress. 
11. A sense of professional ethics/ethical practice 
12. See and manipulate spatial relationships  
 
 Certainly many of them do.  The second issue raised by this study is that of clarifying and 
targeting the thinking skills.  Critical thinking, for example is different from creative problem 
solving.  In order to properly direct learning, thinking skills need to be targeted.  
Consequently one must ask, thinking critically about what?  This study has determined that 
we have a common interest in thinking critically about: Design inputs, Client requests and 
motivations, Art or Design Products and results, Developing work, or Design process.  
Faculty should similarly examine and compare all the items on the current Core list to those 
identified by this study.  Some are quite similar, but a number of highly valued skills appear 
to be missing from the current Core list.  The ability to see and manipulate space and spatial 
relationships is notably missing and so are Principle based design, Design Process, and 
Integration-Synthesis.  Several thinking skills are given, but loosely defined.  This study has 
provided standard definitions for variously described thinking skills which can be used to 
structure future discussions: 
Analysis – Breaking something down into its component parts for more detailed examination 
and potential recombination. (recombination not included) 
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Critical thinking – the practice of bringing knowledge and values to bear in an evaluative 
process.  It most frequently takes one of two forms:  
The assessment of a product or concept, either complete or developing 
A questioning of inputs and information which defines the quality of the information. 
 
Future discussions may need to develop standard definitions for other thinking skills.  Unless 
targets are specified for the desired thinking, the objectives of the Design Core will continue 
to resemble a lot of General Education Courses. 
Research strategies 
Another knowledge base that has proven to have common utility is research strategies.  
Students should know and be able to use a variety of research strategies.  They should also 
have a sense of which strategy is appropriate for which task.  There are probably too many 
research strategies to teach all of them in the first year, so a good question is which are the 
most fundamental?  It may be that observational research and library research are intended, 
but at this point that remains undefined.  Perhaps Research skills, like thinking skills need a 
target. 
Integrated Abilities 
This study also identified a list of integrated abilities that may merit attention.   
1. Iteration / recombination / and ongoing filtration: The ability to improve a design or 
project by sequential development and ongoing assessment 
2. The ability to generate multiple alternatives in response to the design task 
3. The ability to apply a filter to guide design process, choices, and results. 
4. See and manipulate the relationship of parts to whole 
5. A sense of audience or user: Design for human interaction 
 
Because it has been the common practice to deal with knowledge and thinking as individual 
entities, integrated abilities may not have received adequate consideration.  Faculty might 
begin to discuss the role of integrated abilities in defining curriculum. 
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Learning from Each Other 
An observation of this research is that each program has expertise that can, and perhaps 
should, contribute to a successful Core.  Architecture is particularly skillful at blending 
knowledge and thinking skills in such a way that a few knowledge bases are taught in order 
provide a basis for one or more thinking skills.  Because shortage of relevant knowledge 
bases at the entry level has been an issue, this strategy could be particularly useful. Studio 
Art has knowledge bases in the teaching of Representation and Cultural context that will be 
useful to future development.  Interior Design and Graphic Design are situated between two 
the dimensional and three dimensional approaches to space.  This centrality gives them an 
understanding of the strategies appropriate to the manipulation of both spatial concepts. If the 
ability to interrelate two and three dimensional space becomes the goal, then Interior Design 
and Graphic Design will have insights about how to accomplish it.  Community and Regional 
Planning and Landscape Architecture are most keenly aware of the impact of design and 
ethical considerations such as sustainability.  Landscape Architecture has a very balanced 
approach to the principles of design, valuing both the visual and the socio-ethical.  Interior 
Design is similar, valuing the visual-aesthetic and the humanistic and functional principles. 
Landscape Architecture, Interior Design, and Community and Regional Planning can help 
envision a broader approach to principle-based design.  This study has proven that the 
diverse programs in the College of Design do, indeed have much in common.  All of the 
programs have described thoughtful approaches to the teaching of design.  The next step is 
share this knowledge through a common language, and a shared vision for the future.  
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Topics for Future Research 
At least four areas of future research are suggested by this study.  The first is to finalize the 
findings of this study with a survey designed to enfranchise the entire faculty.  That survey 
should be a more concise and efficient survey than the validation document, but based on the 
combined information from the validation study and faculty discussions.  Such a survey 
should be pre-tested for reliability would have possible applications at other schools of Art 
and Design.  This study has produced a prototype of such a survey, but considered it 
premature to administer such a document before faculty discussions add a sense of direction.   
 A second area for future research was suggested by the discovery that thinking skills 
tend to be used in bundles which coincide with different stages in the Design Process.  It 
would be interesting to make a more detailed examination of this phenomenon to determine 
whether there is any regularity with regard to which thinking skills are bundled at which 
stages of the process. 
 Finally, this study observed that senior faculty and faculty with a background in 
curriculum development appear to recognize more lenses and specific terminology.  It might 
be interesting to learn if this is a product of the interactions that occur in curriculum 
development or if it relates to the founding days and values of the College. If curriculum 
development activities help to develop cross-disciplinary understanding, it may be wise to 
involve more diverse faculty groups in these discussions. 
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Thinking Skills
The signifi cance of Thinking: 
“...I guess design is a lot about thinking skills.  I think thinking is king... if you can’t think it, you 
certainly can’t make it.  Um, but there are a lot of hand skills that come into play...”
(Sandy GD 23: 20-25)
Bundled thinking skills
Bobbi:  Well, if synthesis is a kind of pulling together of individual partial solutions, to problems, and 
to combine solutions, and a subsequent step in synthesis is pulling combined solutions together into 
the fi nal solution, then I think that can happen... that better happen before analysis is complete. (Bobbi 
ID-A12:10)
Research-Analysis-Filtration
Amy: I think there is a certain amount of analysis that you have to do just to understand stuff, and then 
part of the analysis is enabling you to pick out which things you need to use as part of the synthesis, 
and I think that is where some of the values stuff comes in because you’re deciding, Ok, I’ve done this 
analysis and I’m going to pull in this information, this information, and this information (Amy AR-
B18:40)
Betty-Sue:  “When you’re doing analysis... well my thought is when you analyze what others have 
done, is you try to make sure that you don’t do what they did that didn’t work, and give them 
something that does work.” (Betty-Sue ID-B: 26:10)
Defi ning the problem
Sally: And, you know, if you want to stay at the bottom of the profession, then just wait and be told 
what to do, but if you want to rise to the most interesting positions then you’d better fi gure out how to 
defi ne the problem.  So, I think it’s that; you learn how to defi ne the problem if you learn how to fi gure 
out what it is you’re supposed to be accomplishing (Sally GD-A9:35-40)
Alice: “But you’ve got to learn how to formulate that kind of... you know, what’s the goal here.  And 
it’s a conceptual thing and it’s a conceptual thing that guides your struggle with the multiple possible 
solutions and that kind of thing. And it’s a conceptual thing that may be a bit fl uid...” (Alice AR-12:1)
Sandy: I don’t think anything about design is easy.  It is manageable and it can be taught.  It has rules 
that govern its creation and there are ways of evaluating it.  It’s not like just, you know, an artistic 
creation where maybe you can’t really contextualize its effectiveness.  It does have rules that govern... 
and those rules can be defi ned, and it’s an iterative process, so the defi nition of your rules that govern 
how you design, also govern how you evaluate your design, and how you redesign.  And it’s a fl uid 
system so you might fi nd that there’s a fl aw in your design or you might fi nd that there was a fl aw in 
your rules.  ...and you fi x the problem... wherever it’s at.  So if your rules said something that didn’t 
allow for the proper creation of an object, you have to reestablish what were your criteria for design, 
and that has to do with an audience analysis, and the... what I would call activity theory... the defi nition 
of a problem.  ...Because if you don’t defi ne your problem appropriately, you can not design a solution 
for it, so until you can articulate your problem, and also creatively... in a new way... because if your 
problem were appropriately solved right now, it wouldn’t be a problem, would it?  So, by defi nition, 
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Thinking Skill - continued
whatever you’ve seen as solutions, probably didn’t work... so that’s where the creativity aspect comes in.  
(Sandy GD-B15:15-30)
Alola: OK, well, uh You start with just gathering information about the issue or the problem because uh 
lots of times what you can fi nd out is that the problem isn’t quite what you thought it was so you have to 
start with just gaining, doing that. So that, so that you can develop the real problem statement... so, that 
kind of thing, and then and then perhaps you need other background information that might be relatively 
useful once you’ve got the problem statement identifi er. OK
Establishing the Filter
Second is goals and objectives, so if you, you know what the problem is but what do you want to see in 
terms of the solution?  Do you want to make it just a bit better, or do you want to really solve it or what 
are we trying to do here? So that’s, that’s step two.(Alola CRP-7: 15-25)
Blossom: that’s what I call the creative phase... the intellectual phase, the creative phase.  That’s when I 
start thinking about concept.  I have all these facts in my head from the client, from the program... So I 
am really starting to develop a concept, and the concept of course is the main idea that will be with me 
and xxx that will drive me throughout the design process.   So it goes at fi rst... the concept goes through 
different stages too.  And things start coming about, fi rst you have idea, just like the baby, I think creation 
is phased. (ID-C24:20-40)
Stacy: different schools of thought place different emphasis on the role of concept.  I think it’s of 
equivalent importance to learning technical and aesthetic skills.  If you do not have an interesting idea, 
you can make pieces that will be successful technically and aesthetically, but they will not go beyond 
what has been done before, or they will not achieve a kind of uniqueness.... they begin to understand how 
all this combines to create meaning... and understanding how to create meaning is the basis for knowing 
concept; because if you have no intention to create meaning, then your conceptual structure sort of 
becomes weaker. 
(ISA-A13:40 – A14:15)
Integration-Synthesis
 “I think that as an Architect, you have so many decisions to make, and you have to think really 
synthetically, and to think synthetically, you have to be able to tap into a lot of knowledge bases all at 
once... and weigh them against one another... hierarchically, but almost without thinking about it.” (Andy 
AR-C: 31-30)
Arnie: Ideally, for me it is simultaneously relying on several bodies of knowledge as you put something 
together... (Arnie AR-D51:15)
Multi-solving
Stu: “...or if you are presented with a problem, you’re trying to generate multiple solutions to an idea.  
And I think the key work there is multiple... you want to try develop individuals who don’t just come up 
with an answer, but come up with multiple answers by which then they can make some choices there, or 
recombine their solutions in a way  to come up with a better solution, a better answer to a problem.” (Stu 
ISA-D50:10-15)
364
Thinking Skill - continued
Aladdin: So I also often argue that Planners have one word that is supposed to be very close to their heart.  
Which is a new common sense word, what I’m talking about, the word is alternatives.  There is more than 
one way to cut the cake.  And it’s your job to let the decision maker know about those different ways how 
to cut the cake (Aladdin CRP-B16: 1-5)
Arnie And it is a very diffi cult hurdle to understand that what you need to do in design is to ask questions 
about the question put before you, and you need to formulate multiple proposals which you then need to 
learn to judge.(Arnie AR-D45: 40-45)
Cyclic iteration and fi ltering
Design that’s this kind of iterative... you know Design is all about iteration, and so many different 
kinds of levels, and so you analyze, screen and synthesize, and then oftentimes reanalyze, rescreen, and 
resynthesize... and you might do that about many things simultaneously” (Amy AR-B20: 5-10)
Alola: Then then, you actually kind of do the research and think about what might a possible solution look 
like?  Ok, and so through that you develop alternatives OK, and then you have to evaluate the different 
alternatives that you’ve come up with, and so once again then this is where information and your goals 
and objectives come back to be kind of criteria, (Alola CRP-A7: 25-35)
Andy:  I most commonly see it in the development of projects where people will have multiple ideas and 
at some point those ideas start fi ghting one another... they come into confl ict with one another... advancing 
one seems to dilute the other.  At which point you need to...this is a conceptual issue again, and you need 
to determine which of those is the one important idea which requires you to advance it, and suppress or 
eliminate the other.(Andy AR-C41: 25-30)
Alice: you’ve got to learn how to formulate that kind of... you know, what’s the goal here.  And it’s a 
conceptual thing and it’s a conceptual thing that guides your struggle with the multiple possible solutions 
and that kind of thing. And it’s a conceptual thing that may be a bit fl uid too, because it can change (Alice 
AR-A12: 1-5)
Sandy: And seeing patterns, seeing associations, and then understanding extensions of that, in a variety of 
ways.  Like taking lots of ideas, reduce it down to few ideas, and taking those few ideas and making lots 
of ideas again and reducing them down, and so we do a kind of iterative process of more – fewer, more 
– fewer; and then we’re kind of culling out the most common stuff that seems like it’s just not a great 
solution, kind of reducing it down to those...
Interviewer: Well one of our thinking skills would be mental iteration, generating a lot of alternatives, and 
then the second one would be, uh sorting them out.  
Sandy: Yes, comparing them to an acceptable solution... and that’s the criteria we talk about in the project 
defi nition... so you take your very highly creative thing and say Ok, does it still, you know, pass muster 
here, does it still make it through, you know... (Sandy GD-B24:10-20)
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Thinking Skill - continued
Amy: Design that’s this kind of iterative... you know Design is all about iteration, and so many different 
kinds of levels, and so you analyze, screen and synthesize, and then oftentimes reanalyze, rescreen, and 
resynthesize... and you might do that about many things simultaneously”
(Amy AR-B20: 5-10)
Vanessa: Well, iterations give us, for one, the time to continue to fl esh out, to add on, to edit, you know 
to elaborate.  Because the tasks are maybe are complex, because they come from and with a host of 
knowledge bases... and maybe because culture is so complicated.  I think that one needs the time to 
develop ideas, and I think one of the things that is happening at each step in the iteration is the kind of 
feedback or critique that is taking place where you stop, you present your ideas and you get feedback... 
(Vanessa LA-B12:40-45)
Evaluation-Assessment-Critical thinking
Betty-Sue: successful students are students that are able to visualize three dimensional space and 
manipulate that and see how it could be changed. (Betty-Sue ID-B15: 25-30)
Stu: but kind of another skill that I didn’t talk about yet would be critical skills, you have to be able 
to evaluate what you’re doing, in progress and upon completion... to determine whether or not you 
succeeded in your aim, whatever that might be, so you need to be able to use compositional design skills, 
basically, that inform your critical skills... self critique to be able to fi gure out where the strengths and 
weaknesses of the results are ...(Stu ISA-D49: 40 – D50:1)
Stacy: I’m using that language to discuss whether the outcomes that have been achieved indeed connect 
with the intent... the intention of the artist/designer meaning the student, so it’s important to make a 
connection between the intention and the outcome... and have the intention have some kind of connection 
to the assigned and expected outcomes.  And the language that we work with is designed to have the 
student be able to say in terminology that relates to both the aesthetics and the technical goals as well as 
the conceptual goals... we have sort of a three part thrust to the conversation... that they can talk about 
what’s working well in the piece, where it has some success... my experience with students is that they 
are more happy to open a vein and bleed all over about what doesn’t work well but, generally they’ve 
made some progress; and they need to be able to assess the progress and where the work perhaps needs to 
change to be stronger.
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Bobbi: a principle is, I think by defi nition, a way of doing something else, and not an end in its own right 
(Bobbi ID-A8: 25).
Visual Principles
Sarah: if I hear them being able to use those subjective words, less, and talking more about the Design 
Principles, then we know, I think that I’ve helped them develop their thinking skills.... Design Principles 
which would be... could be direction, contrast of size, weight and so on, and...
Stella: Well, I think if you’re talking about building blocks… basics, of course they need to have some 
basic organizing structure, like for instance, principles of design and the elements of design.  Those are 
good for talking about how to organize their, their ideas.  Their visual ideas, (Stella ISA C36:15-20)
Arnie: but you somehow you need to understand the sources of proportion, and composition, contrast, 
radical difference, and how to make use of it.  You can do that, fortunately, because we live late in life as 
a society, we can look at a lot of stuff that exhibit those characteristics.  So to say that everything is about 
symmetry, is bologna.  To say that everything has to be proportioned according to the Golden Section 
is crazy.  On the other hand, why not learn something from symmetrical propositions, and from the 
geometries of the Golden Section. (Arnie AR-D59:40-D60: 1)
Alola: So you might want to have kinda like concentrations and then, you know, things concentrated in 
some areas and not in others.  But you also want to just see the overall distribution of things  to see if there 
are concentrations or um, or um, or, or not, I mean whether or not things are dispersed or concentrated 
(Alola CRP-A11:1)
Stu:A third skill would be what I call compositional skill or design skill... how you... what kinds of 
knowledge you have about design fundamentals that  inform the choices that you make as to how you 
organize form and space.  We talk about that generally as design or composition... compositional skill. So 
principles of design, elements of design, having a kind of a foundational knowledge base about what those 
principles are that guide you into making decisions (Stu ISA-D49:35-40)
Vern: Yeah, I suppose one way to think about principles is those would be guides to modifying changing 
line, form, color, and texture... so it would help make us think about things like balance or symmetry.  But 
also you know, what I fi nd that to me there’s not one set of principles, or a cook book, that we follow.  
Often to me what it boils down to is deciding how we want people to feel when they’re experiencing the 
design that we’re proposing, (Vern LA-B23:20-25)
Social-Ethical Principles
Alola: who are we as a profession?  Well quite a bit of guardians of the environment, you know protector 
of the underdog, you know, our job is to protect public health safety and welfare, protect the public 
interest, you know these are the, the BIG ideas the grandiose ideas that should guide all planners in terms 
of who you are, um what you do, and how you do it. Alola CRP-A8: 10-15
Alden:  So this sometimes this is very very important, seeing yourself as a spokesperson for, for the 
marginalized, for  women and children, be a spokesperson for them. Alden CRP C-26:20
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Sarah: I think Graphic Designers could pay a little bit more attention to how we affect the world.  Now it 
seemed to me in the early 20th Century, designers had a higher calling in a sense, or at least that’s the way 
I viewed things.  Where they designed for the common good, form follows function, and so on. (Sarah 
GD-C29:15-20)
Social-Ethical Principles
Alice: you need to have some sense of purpose and ethical boundaries and all that kind of stuff. (Alice 
AR-A12: 10)
Humanistic Principles
Blossom: It will be aesthetic, it will be safe, it will be comfortable; it will be an ensign of one’s life, that’s 
the ultimate purpose or goal of the Interior Designer.  So it’s important that one sees that... (Blossom ID-
C35: 10)
Betty-Sue: Interior Designers tend to be concerned about is designing the interior for... to ensure the 
health, safety and welfare is obvious, and so lighting is one of the big things we can do.  We talk about the 
acoustics, we talk about how different spaces will affect perceptions... say for example for the elderly and 
how they see or don’t see in certain situations. (Betty-Sue ID-B19:35)
Functional Principles
Betty-Sue: I want to make sure that my solutions work for my client. I’m not creating...I want it to look 
good... don’t get me wrong, but looking good does not take precedence over serving the functions it needs 
to serve. (Betty-Sue ID-C17:35-40)
And later she reiterated:
Betty-Sue:Ok, well we are designing for the client’s wishes, but we’ve got to make sure that we ensure 
that the occupants are able to use the building properly. (Betty-Sue ID-C22:5)
Amy: let’s look really how easy it is to get people into the X-ray room... to get them off the gurney and 
onto a machine.  Should those rooms actually be something else than what we’ve been doing?  And you 
know there are researchers who are involved in that, and you hope... the hope between environment 
design and behavior research is you could have somebody over here doing that who is a researcher, so 
when you get ready to do the design, you could fi nd out... that well we’ve studied hospital rooms and it 
sucks when you do them like this, so quit doing them like this, even though it’s a standard in the industry, 
it may be a bad standard.  And a lot of the ADA research is about that, right (Amy AR-B21:1-10)
Sandy: I think designs, if they are going to inform, and they’re going to teach about themselves, they’re 
going to have usability, that in my mind, by default, says that the product or the thing I design must have 
a learning strategy embedded in it so that when I look at it, I understand how it functions, what it does, 
intuitively (Sandy GD-B15:45-B15:1)
Stacy: just simply saying, it’s a basic of communication, is this piece designed to give people a sense of 
deep spiritual connection to universal truth in the world, is it designed to make someone laugh, do I know 
what this is about, sometimes I don’t... I just feel like I have to make it and it goes out there.  I explain to 
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my students that an awful lot of what I understand about my work is ipso facto realization, but at the time, 
going into making it, I like to have in the back of my mind that notion that somebody is going to look 
at this, and so I need to in some way be thinking about, you know, when I look at this... what do I see? 
(Stacy ISA-A6:30-35)
Alola: Yes, but something else that’s very important, and I even get a little bit of this in the the 183 
class, which some people might say, Oh my god, you’re but, um it’s some ethics and our overall social 
responsibility.  And now I see this, now I will qualify this... in the 183 class I talk about designer’s 
responsibility, but I do point out that that, virtually all of  the professions, within the within the college 
have a code of ethics or at least ethical guidelines.  Because we have social responsibility in terms of 
what, what we do. This is VE-E RY important to planners.  This is a big thing that shapes not only what 
we do, but how we do it. (Alola CRP-A8: 1-10)
Victor: Of landscape? ..... I think social issues, environmental issues... beyond just the buzz words in the 
system today, um, cultural issues, historic... present as well as future... (Victor LA-C38:40)
Ethical-Environmental Principles & Sustainability
Vern: then also in addition to knowing the client... the client group, needs and situation, here’s where 
professional ethics enters in and you need to also, in addition to client needs, you need to think about 
larger societal needs or environmental needs like energy effi ciency, and the environmental impacts of 
things.. (Vern LA-B15: 20-25)
But vern also speaks of visual considerations:
Vern: In the National Forrest Service for example... clear cutting, that is removing all trees in large 
– for many years it was rectangular areas – was visually disturbing to campers, hikers, hunters... other 
people that use the national parks.  So it became a lot of interest in, not only the environmental impacts, 
biological impacts, but also the social impacts, visual quality (Vern LA-B22: 25-30)
Multiple Principles
Arnie: there’s a range of things, because in particular because Architecture, Graphic Design, Interior 
Design, Community and Regional Planning, Landscape Architecture... in each of these areas there 
usually are fundamental purposes or utilities that need to be satisfi ed.  Then there are some that might be 
illuminated by being made slightly differently than we conventionally fi nd them.  There’s the capacity of 
how something’s made, there’s the capacity of its visual delight or its spatial delight; so we then begin to 
arrive at some judgments... we have energy effi ciency or sustainability that can be built into this as well... 
is there an aspect of structural integrity that can... how reasonable is it to expect to use these kinds of 
materials in this kind of way... reasonably – a judgment there.  So you begin to pull apart those integrated 
things that you started with and look back at them to see how well things are satisfi ed or not satisfi ed 
(Arnie AR-D54: 5-15).
Vern: users, visitors when they’re in that space that we design. And that really guides them... the 
principles that you use, how you apply the principles to line, form, color, and texture to create a new 
landscape.
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Interviewer: So the principles are extracted from how you want people to feel? 
Vern: Yeah, I think that...
Interviewer: Is that a concept base, or is that an emotive type base?
Vern: I certainly think it has elements of both, in fact, that fi rst course we taught a few years ago... that 
fi rst course in the design sequence, we used a reading xxx, but it essentially was a short  reading about 
different bases for making design decisions and one is a rational basis:  that I decide to restore Mesic 
prairie with these species because I consulted some literature and some experts described the species 
that are in that prairie community, on those types of soils...so that’s a rational basis for design.  The 
others that we talked about were arbitrary and intuitive, and oftentimes the emotional aspect comes out 
in the arbitrary and intuitive basis for design.  And some projects some clients, some sites, you know the 
arbitrary or intuitive basis for design plays the greatest role.  In other projects, other clients, other sites, 
rational basis can play the greatest role in terms of making design decisions. So when we are in a review, 
for example, I ask the student what material did you specify for that place under the swing, oh I see, I 
intended to use woodchips, why did you use woodchips, and that’s really the question that gets at that 
basis for design.  They could say, I used a rational basis, because I consulted playground safety records, 
and I found out that the surface with the least injuries, fewest injuries, or the least number of emergency 
room calls was woodchips... safety is important, so that’s it. Or, they could say because woodchips are 
the cheapest; or they could say, from my experience, I’ve been in a lot of playgrounds and playground 
surfaces, and woodchips feel the best to me.  Or they could say... oh, I just like the texture, I like the way 
they look.  So those could be potential answers. (Vern LA-B24:10-40)
Andy: Sure, I think that... well we know that the basis of design isn’t just effi ciency, and it’s not just 
technical requirements... that you need to have guiding principles for how to make decisions.(Andy AR-
C33:30-35)
Appendix F - Themes
370
Design Process
Arnie: but students need to develop their own working methodology. They are exposed to a range of 
professors with a range of approaches on how to go about thinking about design projects.  Out of that 
context, then, by the time students graduate they ought to have an approach on how they handle research, 
how they handle precedent, whether they work through models, whether they work through digital media, 
whether they work through hand drawing, or they keep journals... How they generate forms so there are 
different strategies for thinking about design projects, and we hope that the students develop their own 
working approach during the period of time that they are here.(Arnie AR-D47: 30-35)
Vern: I’m known among the other faculty and among the students as having an orientation toward 
process more than product, so I put a lot of emphasis, I put value on helping the students with strategies 
to solve problems, and to...strategies, procedures, steps, organization, data, data bases, inputs, interviews, 
background readings, precedent studies... these and other strategies that help students to deal with all the 
inputs that are required... sometimes thrust upon them, sometimes fi gure out what to seek out... and then 
how to analyze those and have that guide their creative process or processes, so that they can then produce 
some kind of product... (Vern LA-B14:11-25)
Alola: They have to know, we, we have one of the things that we teach them is the process.  It’s called the 
Planning Process.  Depending on what book you read or what professor you had it can be anywhere from 
fi ve steps to eight steps it depends on how much you want to break them down... (Alola CRP-A7:5)
... you start with just gathering information about the issue or the problem (CRP-A7:15)
... develop the real problem statement (CRP-A7:20)
... Second is goals and objectives (CRP-A7:25)
... research and think about what might a possible solution look like (CRP-A7:30)
... through that you develop alternatives (CRP-A7:30)
... evaluate the different alternatives that you’ve come up with, and so once again then  
    this is where information and your goals and objectives come back to be kind of 
    criteria (CRP-A7:30)
... make a choice among the alternatives, based on your evaluation (CRP-A7:30)
... implementation (CRP-A7:35)
Blossom: When I say process, I mean the conception of the project to completion of the project.  Now what 
is the completion of the project, what’s the conception of the project?  It starts... fi rst of all it starts with the 
problem... what’s the defi nition of the problem, what is the problem, or now we don’t want to say... a lot of 
us don’t want to call it problem... call it challenge, (Blossom ID-C:32: 30-35)
Blossom continuing: So that’s the beginning of the process, the moment when you say, what is it, what 
am I supposed to be tackling, resolving, or fi nding out, or creating with the question.  Then of course you 
become more investigative, so what is it, what does my client want... you see designers have their clients 
in order to create, they’re not creating things without clients, without a problem, that’s something given to 
us... it’s not like artists whom I admire and envy (Blossom ID-C:33: 1-5)
Blossom continuing: you may know what you want, but not necessarily what you need  (Blossom ID-C:33: 
15)
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Blossom continuing: I ask myself, what is the purpose, of this design, why am I doing this.  Why does it 
need to be done?  What is it going to serve... who is it going to serve, so that’s all about, again, the thinking 
process, what I call the intellectual process. Then the designer, of course will get all these wants and needs 
and start what we call the programming... well maybe the givens for the project.  And then... if you notice, 
I’m not saying criteria, I’m saying the givens for the project... the facts. Now here comes in research  
(Blossom ID-C:33: 20-25)
study the building, I have to analyze the building, I have to analyze the context of the building and the 
environment, the micro and macro environments, (Blossom ID-C:34: 5-10)
Blossom continuing: relating to the larger meaning, and this larger meaning relating to my macro 
environment... well let’s say the neighborhood.  So it’s not limited to this, I really have to have an idea 
what is happening out there.  So my creation will be part of the whole, and that is what makes it holistic. 
(Blossom ID-C:34: 10-15)
Blossom continuing: Then I take the ball... xxx this is when my creativity comes in, and that’s what I call 
the creative phase... the intellectual phase, the creative phase.  That’s when I start thinking about concept. 
(Blossom ID-C:34: 20)
Blossom continuing: the concept of course is the main idea that will be with me and xxx that will drive me 
throughout the design process. (Blossom ID-C:34: 35)
Blossom continuing: I go through all those relationships all kinds of things xxx, and then it goes out from 
bubbles or non-descriptive things, into maybe a couple of rough diagrams (Blossom ID-C:34: 45)
Blossom continuing: as a designer, when I sit at that table, the incubation stages of the process, there is 
image in my mind of the space.  Sometimes you can see it, not in details, but you can see it (Blossom ID-C:
35: 5)
Blossom continuing: put it into scale and there is always people that want to know what it is going to be 
like, and that’s when you get the fi rst, designs into sections, elevations, and perspectives, all at the same 
time. (Blossom ID-C:35: 15-20)
Blossom continuing: Then the presentation, sometimes too... presentation is to the client... creative 
boards, but in any case, that’s when you are presenting your idea and hoping that the client will accept it, 
sometimes accepting some parts or not, with variations, then the designer and goes back revises comes back 
and designs again... and that’s in a way, the implementation process. (Blossom ID-C:35: 40)
Blossom continuing: ...when it is completed, there is something else coming out of the designers role, in 
the professional role, what they call POE, Post Occupancy Evaluation. I give you your space, you live in it, 
work in it, and I come back and ask xxx how the space is working, (Blossom ID-C:36: 1)
Sarah: working through what we call the process... sketching, even in the making... manipulating materials, 
and research can be also in... research in materials, working with different materials am I going to make this 
out of tin, am I going to make this out of cardboard, is it going to be... wouldn’t it be great if we had this 
cool models laboratory where they could... but anyway.  So it’s but in chair time.  I don’t think those great 
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big aha projects come from the thin air.  It comes from that dedication, that motivation, that persistence... 
persistence is a big one. (Sarah GD-C36: 1-10)
 Stu: Well, as an example for me, what I tried to do with this assignment that I showed you is that the 
strategy starts out basically with writing.  You know, and that’s pretty typical for a lot of designers... they 
start out with words, maybe some defi nitions, maybe the goal... what is the problem...defi ne the problem, 
what is the objective?  And then from there, what kinds of options do I have... and usually very quickly 
moves to playfulness.  The kind of creative... ideation... is the word that people like to use these days, I 
think. How am I... what kind of... what is the what-if thing? If I’ve got this problem, what if I tried this, 
what if I did this?  I’ll go to the library... I’ll look at different maybe artists, or maybe I’ll look at subjects 
or things... visual things usually for me.  How do I do my research... for a visual artist... for me it’s usually 
looking at images.(Stu ISA-D65:15-35)
Stu continuing: You kind of go through this working process and you do some preliminary sketches and 
then you play around with size proportion... that’s a lot of what I do.  In other words I might say I want
these elements and these elements but I want to play around with the size of these elements and some of 
these are going to be real big or real small and I’m going to change these things around... and then I start to 
work on the actual piece.
Interviewer: Yeah, I think those are what we would call design process. 
Yeah .(Stu ISA-D66:5-10)
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Alice: Well, I guess in architecture, anything that has the ability to communicate three dimensionality, and I 
mean interiority as well as you know, formal mass and kinds of things, anything that, you know contributes 
to facile quick, thinking, you know that demonstrates the ability to think three dimensionally is the key.  
I think we have a lot of people that are facile with a lot of graphic techniques, that are not necessarily 
thinking three dimensionally, they’re thinking two dimensionally.  And so anything that is, you know, some 
kind of ... and when it comes to three dimensional models, you know physical models, I mean those that are 
apparently three dimensional, but they are not necessarily, inherently three dimensional, in their thinking 
about, you know the... you know spatial qualities of an inhabited space.  You know, they may be beautiful, 
but they may not be, you know, appropriately scaled, or they may not be related to specifi c human 
experience. So, it could be a very beautiful ash tray for all anybody cares, you know... because it’s not 
related to inhabited space So I think the ability to connect your own sort of body experience to what you are 
imagining, represent it, and communicate it to somebody else, is the real key.  (Alice AR-A2: 5-15).
Arnie: Now let’s imagine the two of us in the endless void the instant the two of us are in the endless 
void, some things happen. We can recognize the distance between us or with our western eyes... we have 
western eyes.  If there truly were an endless void with nothing in it, we might not have the capacity to 
understand that distance in our brain.  But we’ll approach it, with the western eye, we appear to one 
another in an endless void.  But now, we at least can gauge our presence to each another and the distance 
from one another and how we might rotate or whatever.  Now let us say we are both there vertically as we 
are now with our heads here and our feet there, there’s no top or bottom, our relationship is this, and we 
decide to take a plane that’s the size of our two bodies lengthwise and square, and we put that plane above 
our heads.  We now have a presence beyond ourselves, so if we did the same with below our feet but not 
touching it, we start of begin to understand the nature of a space made or shape thing.  So when I said it 
takes limits to understand space... without a boundary, without an object, without some reference point we 
don’t necessarily understand depth.  We don’t understand the cues of what lies between because the issue of 
space isn’t the objectness of us, but the surround. (Arnie AR-D48: 30-45)
Later, Arnie also describes how we can shape space; he used a sketch to illustrate his explanation.
Arnie: So it’s this continuous manipulation between the material aspects of what we’re making, ideas about 
material boundaries and supports to the imagination of where we are in places... it’s the only way I can say 
it.  So now we have a bounded mass object with a void around it, we have fl oating planes with no edges and 
boundaries except that the planes are conventional enough that we understand... not quite a room, because it 
really isn’t a room, room, it’s a place a fl oating place... and then here we are a group of obelisks and we’re 
still transforming space and mass in each of these things.
Interviewer: But every time we put an object into the space, we begin to defi ne it.
Right (Arnie AR-D52: 25-35)
Amy: Somewhere along the line they have to know some basic ideas about form and volume and... I guess 
you’d say, sort of how things fi t (Amy AR-B16: 20-25).
Alola: We have to be able to think spatially, and of course so one of the ways we can do that is to map 
things.  Um, and the GIS allows us to be able to map things and also manipulate, it’s a tool.  But we’ve 
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always had to have that skill being able to think spatially, and look at spatial patterns and then, and make 
sense of them and understand them. Because you know all too often what will happen is you know we’ll 
put all the parks in one part of the city, and there’s none in another (Alola CRP-A9: 20-25).
Alden: Planning, also, Planners also deal with a lot of things in terms of space, how things are distributed; 
and, and as a result of that most planners have to have some basic understanding of ah spatial dimensions 
and relationships.  An attention to space and in order to use that, they should be able to know how to read a 
map, they should be able to do a map (Alden CRP-C23:40-C24:1).
Alfred: Uh, human being lives in space, even though traditionally we have been thought that time is the 
most important thing in human life.  I think that time is important, but maybe even more important than 
time is space. And I’m not saying that life is determined only by space, but the quality of the space that 
surrounds us is very important.  So we are here in this room, which is a space. We are in college which is 
another space, and we are in a society which is made up of multiple spaces... so they have to understand 
that.
Interviewer: What would be an example of a spatial adjustment that a Community and Regional Planner 
might incorporate?
Alfred: Um... In what sense.
Interviewer: How might a Community and Regional Planner change a space... purposefully?
Alfred: Yeah well, understanding for example that a space is used by multiple publics and then so when 
they design a certain space, they have to incorporate... the understanding of multiple uses of space. 
Interviewer: So access would be a feature?
Alfred: More than access... yeah, access is one, but also what you call it... fl exibility is another one, and 
interaction... interactive is another one.
Interviewer: Ok, now there are some interesting thoughts.
If these are fundamental understandings, what thinking skills do they need to shove these around and make 
them work? 
Alfred: First, they need to understand that space is not free for all, but and that there are certain categories, 
of um classes that have not access... or they have limited access to spaces (Alfred CRP D33: 1-25)
Alfred: I would consider it important for them to know how to draw a hand, as well as by CAD, operate 
design software, but that’s not the major... major skill of a Planner.  But defi nitely manipulation of space, 
they should be able to understand it 
(Alfred CRP D34: 1-25).
    
Vern: There are several aspects of spatial thinking that we work with... probably the one that is most 
universal amongst Landscape Architects is the ability to think in three dimensions, ...to imagine spaces with 
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three dimensional qualities. So think even when we’re working in plan view to be able to imagine vertical 
aspects... vertical dimensions, and xxx xxx.  That’s not easy for everyone to do, for example I mentioned 
that for many of the fi rst dozen years or so, I taught that introductory course in design skills... I also taught 
also taught the introductory course in technology... construction technology skills.  Oftentimes the skill 
that we worked on the most... concepts and skills, was site grading.  And that is working with contour 
maps... contour maps of existing landforms and then deciding how we wanted to change those landforms 
by xxx xxx.  And that takes advanced cognitive skills to be able to look at lines... both continuous lines 
and broken lines in plan view, and imagine what that three dimensional surface looks like.  And when you 
move a contour... two contours close together, what would that resulting landform look like... and is it 
something that you could walk on or ride your ride your bicycle on, or maneuver a car on... or open a car 
door, particularly on the uphill side... the upslope side of a car, particularly when it’s a two door car. So part 
of that is that three dimensional ability, the ability to imagine three dimensional forms, spaces, lines and 
textures... so that’s part of spatial thinking. Another part of it that I deal with a lot in my intermediate level 
course is being able to imagine different locations within a larger study area (Vern LA-B26: 35-B27: 5).
Vern:.. tools for making spatial decisions, integrating data about soils, and slope, topography and drainage 
and watersheds, land cover and habitat... (Vern LA-B19: 35)
Victor made a similar statement, visually illustrated with gestures:
Victor: Yep,  Oh it works on a knowledge base that you don’t put a uh... you have to use your knowledge... 
you can’t put a pool on a steep site, Right... but you have to use your knowledge to understand how that 
pool doesn’t sit like this, (gesture) but actually has to sit like that (gesture)... and then how you actually put 
that back in... how you sit it into the ground, and move material around, um, is important... And it might be 
done differently from another discipline, Landscape might want to deal more with the topography of the 
earth as opposed to structure. (Victor LA-C32: 10)
Blossom:  We have spirits, we have something that makes us what we are... the same with the spaces, 
spaces have personality, spaces have spirit; spaces have essence... so what is it?  What do I want it to be?  
Then I say what is the image of the space... which is more physical, more visual I think.  Maybe the image 
sometimes speaks to the spirit or... then I ask how do I want people feeling the space  (Blossom ID-C34: 30).
Betty-Sue: They’re able, in their head, see a three dimensional space that they can move around in... they, 
they know what’s happening on the ceiling plan, they know how you’re feeling walking in the space, what 
the enclosure is going to feel like (Betty-Sue ID-B20: 30-35). 
Stu:we’ve got tools... digital tools that allow us to experience it in a kind of a virtual space... but it’s still 
virtual, it’s not real.  So anyway, I, you know, I think it’s necessary for drawing or representing any kind of 
three dimensional space, that you have... that you have an acute awareness of real space even though you’re 
a drawer or a painter working with illusionary space.  You’re also thinking about empty space too.  You 
know... a lot of the times I think that one of the things that we try to emphasize in the way of developing 
an awareness of space... a true perception... is to get young artists to think about the negative space that 
surrounds the object  (Stu ISA-D53:15-20). 
Stacy explains the signifi cance of spatial thinking skills for the Studio Arts:
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three dimensional qualities. So think even when we’re working in plan view to be able to imagine vertical 
aspects... vertical dimensions, and xxx xxx.  That’s not easy for everyone to do, for example I mentioned 
that for many of the fi rst dozen years or so, I taught that introductory course in design skills... I also taught 
also taught the introductory course in technology... construction technology skills.  Oftentimes the skill 
that we worked on the most... concepts and skills, was site grading.  And that is working with contour 
maps... contour maps of existing landforms and then deciding how we wanted to change those landforms 
by xxx xxx.  And that takes advanced cognitive skills to be able to look at lines... both continuous lines 
and broken lines in plan view, and imagine what that three dimensional surface looks like.  And when you 
move a contour... two contours close together, what would that resulting landform look like... and is it 
something that you could walk on or ride your ride your bicycle on, or maneuver a car on... or open a car 
door, particularly on the uphill side... the upslope side of a car, particularly when it’s a two door car. So part 
of that is that three dimensional ability, the ability to imagine three dimensional forms, spaces, lines and 
textures... so that’s part of spatial thinking. Another part of it that I deal with a lot in my intermediate level 
course is being able to imagine different locations within a larger study area (Vern LA-B26: 35-B27: 5).
Vern:.. tools for making spatial decisions, integrating data about soils, and slope, topography and drainage 
and watersheds, land cover and habitat... (Vern LA-B19: 35)
Victor made a similar statement, visually illustrated with gestures:
Victor: Yep,  Oh it works on a knowledge base that you don’t put a uh... you have to use your knowledge... 
you can’t put a pool on a steep site, Right... but you have to use your knowledge to understand how that 
pool doesn’t sit like this, (gesture) but actually has to sit like that (gesture)... and then how you actually put 
that back in... how you sit it into the ground, and move material around, um, is important... And it might be 
done differently from another discipline, Landscape might want to deal more with the topography of the 
earth as opposed to structure. (Victor LA-C32: 10)
Blossom:  We have spirits, we have something that makes us what we are... the same with the spaces, 
spaces have personality, spaces have spirit; spaces have essence... so what is it?  What do I want it to be?  
Then I say what is the image of the space... which is more physical, more visual I think.  Maybe the image 
sometimes speaks to the spirit or... then I ask how do I want people feeling the space  (Blossom ID-C34: 30).
Betty-Sue: They’re able, in their head, see a three dimensional space that they can move around in... they, 
they know what’s happening on the ceiling plan, they know how you’re feeling walking in the space, what 
the enclosure is going to feel like (Betty-Sue ID-B20: 30-35). 
Stu:we’ve got tools... digital tools that allow us to experience it in a kind of a virtual space... but it’s still 
virtual, it’s not real.  So anyway, I, you know, I think it’s necessary for drawing or representing any kind of 
three dimensional space, that you have... that you have an acute awareness of real space even though you’re 
a drawer or a painter working with illusionary space.  You’re also thinking about empty space too.  You 
know... a lot of the times I think that one of the things that we try to emphasize in the way of developing 
an awareness of space... a true perception... is to get young artists to think about the negative space that 
surrounds the object  (Stu ISA-D53:15-20). 
Stacy explains the signifi cance of spatial thinking skills for the Studio Arts:
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but certainly in terms of their... what I would call their, their... visual language and their informational 
properties... because those are areas where often times the architect and the interior designer doesn’t quite 
go.  They’re more looking at the sculptural properties or the habitation implications of space, but not 
always the communication in terms of how it, how it informs the user... and so I think that information and 
um, informative power, communicative power is always kind of where the realm of Graphic Designer is at, 
so it compliments and overlaps with these other disciplines, but does not replace them (Sandy GD-B14: 1-10)
Sandy: you’ve designed a design system, your web site should mirror what’s happening in your newspaper 
ads, should mirror what’s happening when I come into your offi ce space, and it should have a cohesiveness 
or a harmony.  The messages are different because 2D space can communicate different things than 3D 
space, and each of them have their fortés... so for instance, 3D spatial communication maybe tells me where 
the front desk is at and how to get there without asking a question, because I don’t want to ask because 
that makes me feel stupid.  And so 3D space should be sculpted in ways and should be augmented with 2D 
spatial messages, either signage, wayfi nding cues or visual graphics that help me to conduct my business 
appropriately, and empower me to do it on my terms without assistance if that is the best scenario. (Sandy 
GD-B14: 35-45). 
Sandy: I think that 2D and 3D space have to be considered in terms of what they can do, and you have 
to also understand that 3D space has tons of 2D space in it.  3D space is a combination of 2D spaces 
everywhere in essence... so if you can’t handle 2D space, I can guarantee you, you’re not going to handle 
3D space very well (Sandy GD-B14: 25).
Sandy: The 2D spatial collaboration should mirror the same sort of qualities or essence of the nature of 
the communication, the business or the artifact, whatever it is. Um we talk about 3D space with regard to 
small size and large size, so if I’m teaching about 3D space, I can teach my students a 3D space could be 
a package design or it could be an exhibit, or it could be an interior space.  It’s mainly a scale relationship 
change, but it will have interior and exterior space, it will have vistas or ways of viewing in and out of it, 
and it will have message carrying surfaces.  And so, that’s one of the main differences.  2D space is kind of 
easier in a sense because you don’t have to worry about all of the implications of it in other dimensions 
Sandy: ok, you only have one plane to deal with, but I think you have... in 2D space you’ve got to know 
how to handle it... and we have a lot of principles that help us to handle 2D space that also can be there 
for... mirrored onto 3D space.  So if you understand pattern, repetition, form, focal point hierarchy, 
anomaly, linear associations and then also style, then you can sculpt or design for 2D or 3D space.  That’s 
going to... You know, you have hierarchy and a focal point in both whether you acknowledge it or not... 
(Sandy GD- B15: 5-10).
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Drawing as communication
Stacy: So, as soon as I put it down on paper, I also have a means by which I can communicate this to other 
people, and that’s critical.  So the ability to do this drawing means that I take it out of that alchemical 
incubator of my brain and I make it something that I can commit to... (Stacy ISA A6: 1-5).
Amy: that they need to be able to draw, and it’s drawing to think... but also they need to draw to represent 
to others.  So it may be about how to diagram – which is a cool thing to do – but also how to communicate 
through drawing (Amy AR-B14: 30).
Vanessa: being just simply articulate, I mean to me articulate should be very, very big thing...    So I would 
say that... what are the things that we do?  Obviously people know that we draw... that’s our primary 
tool.  I’m talking about what we do... we don’t write it necessarily, though some of us do, because most 
architects don’t write, they draw, but I think that concurrent with drawing needs to be a level of articulation 
that is able to convey... communicate... (Vanessa LA-A2: 25-30)
Blossom: sketching, by that I mean that is sketching, I don’t mean… that’s why I don’t want to say draw, 
because the more I say draw, everybody thinks of fi ne arts draw, making this beautiful, beautiful fi nished 
piece… I mean the language that belongs to designers… that quick sketching that gives the essence of 
something they either perceived or conceived (Blossom ID-C30: 40 – C31:1)
Betty-Sue: I think they need to be able to do graphics...drawing is their language, and once you get into the 
design profession, wherever you are, you have to have that language skill, which is drawing, whether it’s 
in the sketching, or the drafting, or the AUTO-CAD, those... that’s the way you communicate.  And so they 
have to be profi cient at the new language that they have. They have to be able to visualize space (Betty-Sue 
ID-B18: 5-10).
Bobbi: I think verbal communication is important, and it strikes me on fi rst blush as being pretty critical, 
but I think people... somebody who has a speech disability... could be an excellent designer using visual 
communication and text.  Somebody who didn’t speak the language, I think, could talk themselves into 
a good contract with visual communication.  Probably the easiest to use would be freehand visualization 
that’s sort of a cornerstone of the visual communication frame of reference... (Bobbi ID-A9: 20-25)
Drawing as collaboration / communication
Alice: Good quick visual communication skills, that sort of quick communication skill that I was talking 
about earlier.  It comes into play really big time when you’re having to go back and forth with somebody 
else and not just in your own head... (Alice AR-A4: 20) 
Andy: Yeah, the conventions, you have to understand the conventions of... or the drawing language of the 
profession, which is unique to the profession... and that’s a requirement they know (Andy AR-C35:35-40)
Amy: The technical drawing is a skill that I’ll say like the rules of drawing for let’s say working drawings 
or something from my point of view that they’ll learn a little bit at a time.  And every offi ce I ever worked 
in... I know there is a xxx that we have universal xxx... Every offi ce I’ve worked in has their own set of 
standards... and, you know, it doesn’t take you very long... you just have to fi gure out we do this, this way 
and we do that, that way... (Amy AR-B15: 15-20).
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Drawing as thinking
Alice: Ok, so you’ve got to be able to think three dimensionally, in your head and use it in, you know 
manipulative imagery, because you can’t hold everything in your head.  You know... so that’s what the 
imagery is good for... at least in the drawing process.  It’s to help you remember stuff... and to make your 
thinking more complex because, you know some people can hold a lot and you know, some people can’t 
(Alice AR-A4: 20)
Arnie: how they handle precedent, whether they work through models, whether they work through digital 
media, whether they work through hand drawing, or they keep journals... How they generate forms so there 
are different strategies for thinking about design projects, and we hope that the students develop their own 
working approach during the period of time that they are here (Arnie ISA-D47:35)
Sally: I need them to simply be able to do ideation drawing which is like a rapid visualization that you 
don’t teach.  We’ve tried to incorporate it into the drawing foundation class, but it doesn’t... most of the 
people who teach that class don’t think that that’s a valuable skill (Sally GD-A6: 10-15).
Sarah: I always fi nd it interesting about the drawing... the fi rst year drawing that the students do; because 
it seems to develop manipulative skills quite well, but it doesn’t seem to develop their thinking skills, and 
I think drawing can be used as a skill to develop thinking skills, and so we have to work with them here to 
use drawing or sketching as a thinking skill  (Sarah ISA-C36: 45-C37:1)
Drawing as/for visualization
Stacy: I think an ability to see form in your mind’s eye and to be able to then draw that form from multiple 
vantage points is really important.  So if I get this idea that I want to make this sort of fi gurative piece and 
it has a big shield or mirror like thing to it, and it’s got this sort of squat lower body... I can do a doodle, but 
I have to be able to turn that form in my imagination and make that drawing front, back, top, side (Stacy 
ISA A4: 5).
Stella:  I bring up an idea like the Tolkien trilogy, if you’ve gone to see that, or if you saw the fi rst Tolkien 
movie where it was an animation, and if you’ve read those books, is that what you were thinking in your 
head everything looked like, when I fi rst saw that fi rst animation it was unh-unh, this is not my visual of 
that, and so unless they’re reading books that have no visual imagery, other than what is stated via the 
written word, then, it’s really hard to kind of formulate some of your own images... and so I really try to 
encourage students to read. (Stella ISA-C37: 40 – C38: 1)
Alice: making imagery, and making models, and drawings, uh, physical visualization skills, I think its 
important to have those, you know, if somebody’s good at computers, is good at making models, is good at 
hand drawing... then that’s all great... and I would prefer to see a little bit of competence in all of the above. 
And that success for me would be the ability to negotiate between different media.  You know, to be able to 
you know use something when it’s appropriate for the content.  The information is more important for me 
than... than the craft of the imagery (Alice AR-A1: 40-45).
Blossom: but it’s more than bird’s eye view, it is the worm’s eye view it is the feeling of the whole space, it 
is important, that’s why we say it’s important that the student can think in 3D, not only can think, but 
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also can express... and that expression comes in sketches.  Now when I do that, it’s for me... the sketches... 
I need to see how it’s going to look.  And fi rst I have to convince myself, then maybe if I’m working with 
somebody else, I’ll show it to that person and say, “Well this is the way I’m seeing it.”  But then the person 
can see what I am seeing in my imagination (Blossom ID-C35: 20-25).
Blossom: Because... as a designer, when I sit at that table, the incubation stages of the process, there is 
image in my mind of the space.  Sometimes you can see it, not in details, but you can see it. and you know 
how it will feel, and that’s very important (Blossom ID-C35: 5).
Alola: Um, the planning process, helps to get people to think about the future, and that’s what we’re 
oriented toward, but being able to give people a real picture of what that future vision is about is actually 
is a a is a would be a very positive skill for planners to have.  Now you don’t always have to    be able to 
do that, thank god for technology, but, but you know, certainly, being able to do that would be very helpful. 
So whether or not you can do it through drawing, or sketching and things like that or as I have to do is use 
something like Photoshop and....  You know, doing things like that (Alola CRP-A10: 1-10).
Blossom: I go through all those relationships all kinds of things xxx, and then it goes out from bubbles 
or non-descriptive things, into maybe a couple of rough diagrams, they start taking shape, other spaces 
develop... (Blossom ID-C34: 45 – C35:1)
Arnie: Well, I think for me it’s imagining one’s body in some place and being relatively precise about it.  
I guess that’s the only way I can say it, and part of that has to do with going to places to experience that 
(Arnie AR-D61: 10-15).
Andy: Yeah, and experience is something that’s very, very diffi cult to tap into with the tools we have, 
because the tools we have separate us from touching it from smelling it, from hearing it.  You know 
we don’t have those qualities, usually until we’re done so how do you build into people the ability to 
understand what they’re going to have other than just a picture of it. And that requires experience and time, 
and cataloging experiences and how you get at certain memories of what were good things and how do you 
replicate it (Andy AR-C39: 1-5).
Victor: Well they learn, I mentioned section drawings, one type of drawing; and then plan drawings is 
another. If they are consistent in just using plan, to develop ideas, then I see that as a red fl ag that they’re 
not looking thoroughly at their idea. If they are using the plan and section together to communicate ideas, 
but also to investigate the ideas, then I’m starting to see them develop visual skills... that they have the 
ability to look at a particular idea in a different way (Victor LA-C35: 15-40)
Technical drawing
Stu: We talk about things like placement, and overlapping, and size gradation.  We talk about perspective 
systems. We talk about atmospheric perspective.  All of these are tools that you become aware of and 
manipulate in the context of making a graphic image that can create either a fl at space, a deep space, or an 
ambiguous space, and all of those have their place (Stu ISA D53:35-40).
Amy:  Gee is that a good question, um, I think one of the things is getting students to think about not like... 
you would say thinking in section or in 3D versus thinking plan. Because students have... I don’t know if 
it’s easier to manipulate the plan... and so that’s sometimes the way people think that way, and that’s one 
reason why we encourage models because it can help people who are maybe not so facile at drawing 3D 
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from nothing.  You know, we use this building as an exercise in 130, it exists... which is different than 
having to draw a 3D something that doesn’t exist.  And a lot of students have some trouble doing it... 
and there are some of the computer programs that are helpful in that way, but by getting them thinking in 
section and 3D, you get them to beginning to understand that it’s not just the fl oor plan... you know... and 
it’s not just like making a pancake building, like the College of Design is a kind of a pancake building in 
some areas, but it’s about understanding that some things need to be taller, and some things need to be 
shorter, volumetrically. (Amy AR-B21: 20-30)
Andy: Architecture project  from the era of pre-digital would ask you to do essentially a basic set of plans, 
sections, elevations, the two dimensional orthographic symbolic drawings of what the building is, and 
maybe a perspective... though perspectives are time consuming, and maybe a model (Andy AR-C35: 20-25).
Victor: Both by hand and as well as using digital means, and they have to draw in different ways, 
conceptualizing is one, developing design is another, going into further detail, understanding the 
relationships of materials, and then actually drawing in ways that become documents for construction.  
Interviewer: The documents for construction... most of them aren’t the ones show to the client...
Victor: Yep!
Interviewer: They are...?
Victor: They’re a different stage in the project... they may not understand them as well as a perspective 
drawing... depends on the client... but they’re also valuable in that it meets... it takes that perspective 
drawing and puts it into a language that follows a logical order, and that a contractor can provide the 
correct costs, or provide the estimates, a schedule, and then actually build it. 
Andy:  the basics anymore are you have to be able to draft, and you have to be able to do orthographic 
drawings on the computer and be able to understand how to manipulate line, and understand those 
programs, both AUTO-CAD and REVIT... anymore, those are the ones that are the basic drafting programs 
for orthographic drawings (Andy AR-C35: 5-10).
Blossom: fi nally you put it into scale and there is always people that want to know what it is going to be 
like, and that’s when you get the fi rst, designs into sections, elevations, and perspectives, all at the same 
time  (Blossom ID-C35: 15-20)
Blossom: So perspectives are good show to maybe one open corner, but it’s the section, plan, and elevation 
that we really become designers when we see how things relate to each other.  Then the presentation, 
sometimes too... presentation is to the client... creative boards, but in any case, that’s when you are 
presenting your idea and hoping that the client will accept it (Blossom ID-C35: 20-25.
Digital drawing
Stu: I fi nd kind of interesting is that students talk about that image as being three dimensional... it’s 
physically never three dimensional,   it’s always a fl at image on a fl at screen... we can move around the 
space, you know we’ve got tools... digital tools that allow us to experience it in a kind of a virtual space... 
but it’s still virtual, it’s not real.  So anyway, I, you know, I think it’s necessary for drawing or representing 
any kind of three dimensional space, that you have... that you have an acute awareness of real space  (Stu 
ISA-D53: 15-20)
Appendix F - Themes
382
Drawing
Stacy: Media, in the form of digital media, are much more important and prevalent – electronic 
media I should say – are much more prevalent, and an important part of their lives... both in terms of 
communication, but also in terms of their artistic expression (Stacy ISA- A2: 1)
Manual and digital drawing
Andy:  You have to be able to manually sketch and draw... you have to be able to freehand sketch ideas, 
I don’t think you have be able to manually do construction drawings... that’s a technical skill.  But I do 
think that you should be able to... from conceptual parts of the project, you should be able to do it both 
digitally and manually. You should be able to sketch on the computer just like you can sketch by hand, but 
fundamentally, I think you need be able to know how the machine thinks.  You have to understand manual 
drawing skills, particularly three dimensional manual drawing skills from the point of view of how those 
drawings are constructed, because that gives you a means of understanding what the computer is doing 
when it does those drawings (Andy AR-C34: 25-35)
Victor: Both by hand and as well as using digital means, and they have to draw in different ways, 
conceptualizing is one, developing design is another, going into further detail, understanding the 
relationships of materials, and then actually drawing in ways that become documents for construction.  
Alfred: Planners just need to you know, I think they just need to have a basic understanding of design. And 
that I would consider it important for them to know how to draw a hand, as well as by CAD, operate design 
software, but that’s not the major... major skill of a planner.  But defi nitely manipulation of space (Alfred 
CRP-D34: 10)
Alden: Planners also deal with a lot of things in terms of space, how things are distributed; and and 
as a result of that most planners have to have some basic understanding of ah spatial dimensions and 
relationships.  An attention to space and in order to use that, they should be able to know how to read a 
map, they should be able to do a map, they should be able to use, um computers, computers software is 
a key habit, GIS is an information system that is can be used um to map or I use to look at relationships 
(Alden CRP-C23:40 – C24: 1)
Manual drawing
Blossom: Let me tell you why it’s important.  It’s important because especially before technology, we used 
to be able to communicate with lines more, and I still do that when I’m giving feedback, I prefer to draw 
it.  So if they bring something to me on the monitor, that doesn’t work for me, because I’m drawing and the 
student’s not drawing, so I say to them, alright, I see it, but what happened from point ‘M’ to point ‘T’… 
that I’m seeing of the monitor, that I don’t see, so show it to me.  So I’m talking about process… now they 
tell me, “Well, I did that on the computer.”  And I say, “What did you do on the computer?”  … All I see 
is this one drawing that here and now, right now, and they say, “Oh well I had others, but I erased them.”  
See so they are really… exactly… erasing whole complete thought pattern which is very important for me 
as an instructor or a team member, or as a co-designer or someone to see and understand where the idea 
came from and how it developed.  And one of the fi rst things, to express this, and to record this on paper, 
is sketching.  Yet, not printed drawings, not printed pictures, but very simple line drawings... line sketches 
that will communicate a sense of the idea or a sense of anything that’s an xxx that’s very, very important 
(Blossom ID-C31: 5-20).
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Drawing from observation
Stu: A lot of the programs said, well, you know, we don’t see the relevance of drawing from observation, 
because the rest of us are going to be drawing from their imagination.  They’re going to be drawing and 
representing things that don’t exist. And this was kind of  a surprising comment to hear from colleagues, 
because in order to draw something that doesn’t exist, you have to kind of understand how... if you try to 
represent something in a kind of convincing way you have to kind of understand what you would see in 
real life  (Stu ISA-D58: 1-19)
Interviewer: So, in your mind, let me clarify this... what I think I hear you saying, drawing from 
observation informs drawing from imagination.
Stu: Yes, exactly...
Interviewer: To draw from imagination... the learning experience for that is drawing from observation.
Stu: Yes... or drawing from some other form of research.  Imagination is always limited by your 
experience.
Well I don’t think it’s linear, I think it’s circular; I actually think that we use them both back and forth. 
You might do a model to work on a drawing, or be able to see a drawing come from it, or you might do it 
vice-versa.  And you might... well the one aspect is the model might analyze what the drawing has done, to 
a certain point, and then expand the idea, and the same thing, and then say cut a section (Victor LA-C34: 
15-25)
Highlight and Shadow
Stu:  So we talk about these categories of light and shade, highlight, light, half tone, shadow, core, refl ected 
light, cast shadow.  And we point those out then we build a still life and we get into value... we control the 
light... I mean one of the things that you will notice in the drawing rooms is the fi rst half of the semester 
all the fl uorescents are on.  The second half of the semester in those drawing classes, all the lights are off, 
and all we have are spot lights and then we’ve got some bounced lights... and the students have ambient 
light to work from. But we’re trying to set up a very dramatic, a very clear, very easily represented lighting 
situation for them (Stu ISA-D58: 10-15)
Alice: When I, when I use the word ‘rendering,’ I mean the, the surface shading and coloring of a line 
drawing.  
Ahhh, you see, that’s one of those terms that changes from...
Alice: When you put render on a computer modeling thing, it gives it the shades and shadows, and the 
surface textures, it’s the... bringing to life the surface of something that may just be a line drawing.  
You see, and to me it would just be a kind-of generalized term for drawing... very interesting.
Alice: Drawing is drawing and rendering is rendering.
Rendering is more like coloring... I think, come to think of it, I’ve heard the Interiors use it that way too.  
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Alice: Yeah, rendering is coloring as far as I’m concerned. 
Ok
Alice: You know, it’s like the coloring book, and it’s slow and labor intensive, although computers do it 
now for you so...
Un-hunh
Alice: So 
They do it slowly too...
Alice: Well yeah, yeah... but shades and shadows is usually the most crucial piece of rendering, but it also 
can be colors, materials, surface texture... all that kind of stuff... that’s how I use that term (Alice AR-A3: 
10-40)
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Andy: Yeah, absolutely; I think the biggest problem we have in school is we have no clients, and I’m a 
terrible client because I’m a critic... (Andy AR-C43: 25)
Betty-Sue: Professionals, right, right and so some of the things certainly tie over, but here in the university 
we oftentimes don’t have a client that they have to work with.  And that’s one of the things that I try to 
do in my teaching is – the one class that I teach – I try to have real people that they have to work with, 
because that’s a whole different ball game than having somebody write a list of we want this, this, and this.  
When you’ve got a real person on that other end that’s making requests you’ve got a lot more work to do 
(Betty-Sue ID-B16: 15-20).
Blossom:  people sensitivity is very important, because Interior Design, like all of the design fi elds has to 
do... starts with people.  Starts with one human being and serves a lot of people and is people related.  We 
design for people, we design around people, we design with people; so it’s very important that we have 
this knack of understanding people, and human nature, understanding personalities, to be able to work with 
them, to be able to get deeper than the surface (Blossom ID-C29: 20-25)
Aladdin:  as a planner, you are not a decision maker, you are an advisor to the decision maker.  And what 
you want is to... decision makers hire you to help them make good decisions.  But sometimes, decision 
makers don’t make good decisions and you have to be cognizant of that fact that they have their reasons 
for not making, or not selecting the alternative that you have argued for, and so on and so forth.  So I also 
often argue that Planners have one word that is supposed to be very close to their heart.  Which is a new 
common sense word, what I’m talking about, the word is alternatives.  There is more than one way to cut 
the cake.  And it’s your job to let the decision maker know about those different ways how to cut the cake, 
but you just don’t tell them this is better than the other one, you have to tell them what is the positive and 
negative ramifi cations of this alternative versus that alternative versus the third alternative, and so on and 
so forth.  This way you are giving them a choice with awareness about the impact of those alternatives both 
the positive and the negative (Aladdin CRP-B: 15: 40-B16: 5)
Aladdin: That’s right.  I’m not talking about wrong people’s goals, I’m saying those goals have to be the 
goals of the community, not yours (Aladdin CRP-B21: 30).  
Alola:  not only to fi nd out ok, where are things now, but also to be able to identify the trends of what the 
future is is going to hold, if you don’t make any changes.  so, you know like one of the things we have 
to do is they have to fi gure out population projections, economic projections, so, you know, having basic 
statistical skills so that they can indeed be able to look into the future.  And say you know, these are the 
trends that are occurring, and if if things don’t change in any way, shape, or form, this is how things are 
going to go and then that way you see people can say, Oh I really don’t like those trends.  Those are the 
trends we want to change and then there’s other trends that you might get, Oh these are really good trends 
and these are the ones we want to keep and not touch.  So that’s part of what a planner’s role is, is to see 
that and understand it, know what that means so that they can make the decisions as to what they want to 
do (Alola CRP-A13: 5-15).  
Blossom: you see designers have their clients in order to create, they’re not creating things without clients, 
without a problem, that’s something given to us... it’s not like artists whom I admire and envy.  Oh, I have 
this urge to paint and get it out of my system, and now I’m ready for the next one.  No, we have to wait, 
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and wait, and wait until we have a client so we will have a problem or something to work on and then start 
creating...  (Blossom ID-C13: 5).
Stu:  I’m done with a piece, and I’ve got to make something new, and I don’t know what I want to make,  
I go through this process of kind of playing what if.   It might start out with that kind of hierarchical 
thinking... what kinds of things would I really like to do, you know, and that might start me out, kind of 
thinking whatever it is that I make, it’s got to have elements of the human fi gure in it, or it’s got to have 
certain animal forms in it, or it’s got to have certain architectural qualities to it... there’s got to be a certain 
kind of matrix that might get me started thinking...  
(Stu ISA-D:59: 30-35)
Sally: It is the... the design brief is the assignment as it was described to you by the client. It does not 
necessarily identify what needs to happen.  Sometimes it’s very surface level, you know, we need to 
communicate that we made a new ice cream.  We think that our communication should happen in a series 
of ads.  The design brief says, you know, we’re going to spend this much money, we want it done by this 
deadline, and make sure that the strawberries are prominent (Sally GD-A10: 25-30).
Stu: .. for the Studio Artist is to... is kind of self-discipline... more than a lot of the other programs, 
because the other programs in a lot of ways are... there’s a lot of external motivation that’s built into those 
professions.  Whereas with a studio artist and I can go to my studio and I can waste a day and nobody’s 
going to be hanging over me and saying... well what did you get done today... right?  So it takes very much 
a person who has kind of self discipline... they’re self motivated, they set their own goals, they set their 
own problems... they can set their own deadlines and work within those deadlines.  So it does take... these 
are the kinds of skills that sometimes we don’t really teach so much in a curriculum (Stu ISA-D66: 20-25)
Stacy:  the biggest difference between what students in Studio Arts do and what students in Graphic 
Design, Interior Design, Landscape Architecture, Architecture, and Planning do is that they work 
individually.  They are their own team unto themselves, and this has distinct advantages in that it really 
gives those students who are entrepreneurial and very much self starters a place to focus their efforts.  
But it also is important that a student be entrepreneurial and be a self starter because you can not be a 
successful studio artist and be waiting for somebody to come and tell you what to do .  If you’re not driven 
by a dream and a fi re in your belly... (Stacy ISA-A2: 15-20).
Betty-Sue: Ok, well we are designing for the client’s wishes, but we’ve got to make sure that we ensure 
that the occupants are able to use the building properly and the way we see they should, defi nitely.  Here 
we are, we’re the occupants of this building, but we’re not the client, the client was the Board of Regents. 
Yeah they designed it... Ok, I’m not even going to go there for the new addition... sorry.  
Interviewer: Ok...
Betty-Sue: Yeah, you’ve got a, hopefully, you’ve got a client that is equally concerned about the occupants 
and how they are using the space and that they be able to function in the space, but as a designer, I think 
we have to be concerned about the people that are using... whatever, I mean whether you are an LA or, an 
Architect or an Interior Designer, or a Graphic Designer... the people that are using your design is going to 
be important... a product designer... that’s who you are designing for.
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Blossom: ...what is the needs and the wants, usually of the client at fi rst.  So because you have a human 
being involved, a client involved, then you have to learn off the client, that’s where that innate knack of 
relating to people comes in.  You really have to understand your client.  It’s one thing for me to give to you 
what I think is a good design, but it is also, at the same time, it is... what is it that you need.  You may not 
know that, you may know what you want, but not necessarily what you need.  And this is where I think 
the designers come in. So, I can give you only this, I’ll try to give you what you need as well as what you 
want.  And then if I can understand you, and if I can make your life better Blossom ID-C33: 10-15)
Betty-Sue: ...I always try to fi gure out what they’re saying and not necessarily what they want or need... 
and you’ve got to interpret what they’re saying and what they’re needing and your job as a good designer 
is to yes, listen to what they say, but then go beyond that and fi gure out what it is they really need.  More 
than once I’ve seen people say this is what I want, and then when you get to that point and you give them 
just that... well that’s not really what they need (Betty-Sue ID-B: 15-25).
Sarah: Graphic Design as a profession is a client driven... for the most part... profession so if a client has a 
particular request... now certainly their request might not be in agreement with the designer, and it would 
be up to the designer to help the client understand why this tomato product might be red rather than green... 
you know research shows... But students need to understand that there is usually someone to report to in a 
sense (Sarah GD-C37: 40-45).
Sally:  I think about... I don’t teach practicum that often, but when I think about teaching practicum, when 
I have done it in the past, it is shocking to me that the students will often interview a client and not ask 
any of the major questions... and that’s because if inexperience, but it’s also because they are missing 
something about the nature of what we do... They think that we just take assignments... that we are just told 
what to do and then we pretty it up.
So the client walks out and I’m just appalled, and I say to the students now do you understand why they 
need that?  Do you agree with the fact that they need that?  What exactly were they asking for?  What are 
the alternatives to it, and what sort of concepts would they be open to and what wouldn’t they be open to?  
And they don’t know any of this, they only know that it’s a brochure and that it’s two color and they do or 
don’t have a logo... I mean, you know... and it happens a lot which makes me think that it is the... not only 
that it’s important but it’s maybe a shortcoming of many design programs (Sally GD-A1: 40 – A2: 5).
Sally told an anecdote about students interacting with a client and then concluded:
Sally:  ...and they said, “The client doesn’t want it.”  The client is WRONG, you know; it was so obvious 
(Sally GD- A2: 15).
Vern: Right, and it may not be necessarily telling the client because of the way you want it done, they 
might not say the way they want it done, they just might say I want to do it this way, or I want this as 
the end result. You as a Landscape Architect might have to say, well business as usual we would simply 
put that in a storm sewer, or put it in pipe or channel it, kind of zip it off site as fast as we can that’s been 
what has happened, over the last sixty, seventy years, but you might say, ethically, we need to design that 
a different way you might not have even thought about.  Or they might have asked to do it the wrong way 
and you say well...no, we really need to do it a more ethical way and treat that storm water as a resource 
and hold it on site... so here are some strategies for doing that... (Vern LA-B: 5-15)
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Vern: typically people think about client needs... and when you have one or two clients, usually you can get 
quite specifi c on what those needs are.  but when the client groups are less well defi ned, a neighborhood, 
for example, then it’s more of a challenge to fi nd out what the needs are. And of course that’s why surveys 
are great, fi eld work is great, site observation works great... but then also in addition to knowing the 
client... the client group, needs and situation, here’s where professional ethics enters in and you need to 
also, in addition to client needs, you need to think about larger societal needs or environmental needs like 
energy effi ciency, and the environmental impacts of things.  So you need to think in terms of your ethical 
responsibilities... things that perhaps the client didn’t ask for but are really needed.  For example the client 
may not be aware that what they’re needing in terms of site changes, xxx changes would produce off site 
unintended consequences like fl ooding  (Vern LA-B15: 15-25)
Vanessa:  They should challenge the client... so it’s... they should always take what the client says they 
need and question it and relate it back (Vanessa LA-A9: 40)
Victor:  I think... to the client, making sure the relationship is... the client understands what the Landscape 
Architect is going to do, and that the Landscape Architect understands what the client wants.  So it’s 
understanding xxx for wants and needs, and being able to articulate those. 
Interviewer: And the user...
Victor: I’m still thinking on that 
Interviewer: Thinking on that?
Victor: I’m still thinking, cause it gets tricky there.  One of the aspects of the user that is important to 
understand is... you kinda have to understand who the user is.  You’re not going to specifi cally identify... I 
mean to visually identify the user, but you make some general investigations (Victor LA C40: 5-20)
Vern:  Um-hmm, and oftentimes in Landscape Architecture, particularly the kind of Landscape 
Architecture practice that I get, the client group is very large and very diverse...
Interviewer: ...requiring research...?
Vern: Requiring research and interviews, and many times confl icting needs, you know, where you have to 
have a trade-off and you can’t have everything, so you might be... (Vern LA-B15: 16-20-30).
Alice:  It’s not your building, it’s... it depends on who the client is or what the context is.  There should 
be some dialog about what the vision or what future that this thing is going to help set up should be.  So 
I think if it’s some private thing at home there is a dialog there about how you want to live and what you 
want your house to say to the neighbors, and how you want to impact the environment with the way you 
live.  You know, all those kinds of things... you should have some vision.  In the real world, it’s a shared 
vision between the client or the community (Alice AR-A11: 25-30)
Arnie: Sometimes they’re appropriative, sometimes they’re kind of work on somebody’s psyche, and 
sometimes you have to steer them, so you know the communications are quite varied with a client.  You’re 
Appendix F - Themes
389
Designer Client Relationships
always on, so I think unless you’re trying to set somebody up in the psychology of steering somebody, 
but if you are truly designing something, you’re designing something that they haven’t necessarily seen 
and experienced before... which will change their experience and / or their work and play, the experiences 
of the rest of the family, the rest of the congregation, whoever it all is, it’s going to be a new dynamic, 
and you have to learn as much about their expectations and hopes and dreams about that start.  I taught 
a course about project management at XXX University, and I said project management is simply dream 
delivery.  So if it’s dream delivery, the fi rst thing you have to understand is what is the dream?  And that 
comes through your ability to connect with other people to help them tell you what their dream is.  Now 
delivering the dream is when we bring all... everybody else into play, all of our knowledge of history, all or 
our knowledge of culture and society, all of our knowledge of materials, all of our knowledge of budgets, 
all of our knowledge of the expertise that’s required.  We bring that together to address the dream.  Then, 
at least in Architecture’s case, most of our clients are actually looking for a place that they can eventually 
go out there and experience.  So you then fi gure out how to not only conceive of, and have the client 
understand, the possible resolutions of their dream but how to get it built so it’s kind of close to the dream 
they had (Arnie AR-D57: 30 – D58:15).
Andy:  Yeah, frequently you will get... there are two basic ways that you get projects.  You either get a lead 
on a project from an individual who is coming to you because they are specifi cally seeking you out as the 
person that they want to partner with, and other times you are responding to general requests for proposals 
which will be sent to many, many different fi rms, at which point they’re trying to cull and select who 
they’re going to work with.  When you’re approached directly, often times you have a common language, 
and you can begin to speak about the project immediately, and develop ideas based on they have this need, 
and they need about this much space, this is what they do know, this is what they don’t know, and you 
develop quickly a means of judging what we call the sophistication of the client, what is the sophistication 
level of the client? And how much hand holding do you have to do, versus what do they know (Andy AR-
C32: 30-40).
Arnie:  one of the things about working with a client is to learn who they are and what they’re about.  Then 
it’s to learn what their environmental quest is.  They’ll use languages, they’ll use English language they’ll 
use pictures, they’ll use places they’ve been, they’ll bring you books, they’ll bring you magazine articles... 
or they might be working for a corporation and so and so, and we’re going to go see these other fi ve 
companies and what they did last week, and so it’s just a continuous exchange (Arnie AR-D57: 30-40).
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Stan: Well that’s interesting because of course what we like most in entry level students is their innocence 
and naïveté, we would like to think that they are a blank slates and that they are coming into here and they 
will get the right methods, information and canon of knowledge which will then make them successful 
upper level students applying those basic concepts and core values to a specifi c area or media (Stan ISA-
B33: 15-20).
Vanessa:  It’s sort of the change between not knowing and knowing... knowing and then knowing how to 
act. I think the exit level students are confi dent about their understanding of what we can do, how we can 
do it... how we are doing it... and are able to at least step in... let’s say this is maybe enough and as I said 
maybe others would say this is still what needs to be done... we need to just go right at it Vanessa LA-A9: 
15-20).
Vanessa:  I think that maybe there are sort of three phases.  One is the phase where they are acquainted 
with and able to answer questions such as who and what... you know what... What do Landscape Architects 
do?  Who does it?  ...and they begin to engage in the how to make it.  In the second phase they are to do a 
more/model... and that’s you know the raw test requiring some kind of basic understanding of the issues.  
Of course all these are continuing in there you have a lot of complexities when you move on to the second 
phase, but I think the second phase has a lot more to do with questions of xxx why... why do you do that, 
and more questions about the how.  How do you do it to a higher level of degree and inventiveness?  I 
think that the last phase which sometimes we get to get there, and sometimes we don’t... and it also 
depends on the level of evolvement of our students... and that is the kind of critical level, it’s where you 
begin to ask questions such as: Why not?  What if? ... and the ethical questions of who benefi ts and who’s 
not benefi ting, who manipulates, who loses, who gains.  I think these are questions because it is only when 
you begin to probe these questions that you are able to make judgments and so I think you know, and that’s 
at sometimes the level of kind of seniors and sometimes it’s the level of grads... it really depends on the 
individual developmental level of the students.  
Interviewer: So what we’re really talking about here... we’re talking  about critical thinking when we begin 
to  talk about questioning and understanding advantages... who will benefi t, who will gain and who will 
not.  It sounds like what we’re talking about here is your entry level students are gaining knowledge, your 
phase two students are beginning to be able to use it, and your phase three students are beginning to see 
the implications of it.
Vanessa:  No question  (Vanessa LA-A8: 1-25).
Andy:  you try to give them the information in ways that they can understand it.  They understand concepts, 
and then they understand how those concepts apply to spatial ideas, then they begin to understand those 
apply to the input of other people – on the outside, and different locusses – urban issues; rural issues; you 
begin to build up the technical requirements which are quite diffi cult and require a certain rigor to get 
through; and then, by the end of that, we ask them to put it all together in a comprehensive project that 
suggests that they understand conceptual, historical, technical all together in a project. 
(Andy AR-C40: 20-30)
Amy:  It’s an issue about depth, and sort of what you synthesize and the depth it goes into... so what you’re 
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looking at is their ability to manipulate more information and to synthesize it... both synthesize more, and 
synthesize more deeply.  I guess that’s maybe a little corny, but... I don’t know exactly what would be the 
word... I think deeply... it’s about... because you’re dealing with more information, but you have to learn 
the level of that information, and how you can synthesize it in different classes.  So by the time students 
are fi fth year students they should...  (anecdote omitted) ... ... so they should be better at presenting, they 
should be more critical, they should recognize those things, but then they should also be... their work 
should refl ect it too (Amy AR-B27: 1-20).
Arnie:  Well I mean ultimately you want them to begin to... as they’re here, is to mature in their grasp of 
these other issues: structure, light, materials, sustainability, history and context, all that stuff.  And to begin 
to have the capacity to stand back a little bit from their work to apply self criticism and judgment (Arnie 
AR-D56: 40-45)
Interviewer:  What would be some of the signifi cant differences between an entry level Architecture student 
and an exit level Architecture student?
Arnie: Certainly they would have a much a enriched capacity to develop... they would have a much 
enriched design process and the capacity to generate design options and alternatives, a much advanced 
critical perspective on how to evaluate the things that they do make, and far more expansive command of 
the stuff of Architecture, because no one comes in here knowing Architectural History (Arnie AR-D58: 20-25)
Stacy:  one of the things that happens when students come to the Integrated Studio Arts Program is have 
second year students – they don’t always have an idea of what is possible – so we have presented them 
with a curriculum that introduces them to a number of media... and those media areas are experienced for 
their entire second year – eight different media.  And out of those eight media areas they perform tasks that 
involve problem solving, use of tools, exploring sometimes historical precedents (Stacy ISA-A1: 25-30)
Stu: And um... the difference with an upper level student should be that they are well into practicing those 
skills to a point where it has become or is becoming habit... (Stu ISA-D64: 5)
Stu:  But the main difference would be that by their senior year, if they’re taking advanced drawing, 
Kathy Gibbs who teaches that class isn’t giving them an assignment.  She’s saying I want you to develop 
a portfolio... I don’t know what she exactly says, but if were teaching the course, I’d be telling the class 
you need to have fi ve or six pieces included by the end of the semester, those pieces should have some sort 
of thread that connects them, so that you’re not thinking about an individual piece as a stand-alone, but 
as it relates to the other things that you’re doing in developing a body of related work. Each work should 
stand alone as a resolved piece, but there should be some thread of commonality between them, and that 
commonality is self determined. The individual student is responsible for the direction of their work and... 
yeah, obviously there’s in-progress critique that happens with that, that helps the student make different 
choices or better choices in terms of what they end up with (Stu ISA-D67: 5-15).
Betty-Sue: Entry level students when they solve a solution they’re meeting a level of requirements that 
says yes, we’ve got this space... we need to do this, and they just kind of meet the minimum requirements.  
When they get to the end, I want to see that they take everything beyond what the minimum... you’ve got 
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to have this, this, and this...that they say Ok, yes, I’ve got to meet that requirement, but these are some 
other things that are issues.  And when I’m seeing them working on a project, I have a third year, they 
have an institutional type project.  They go out and they meet with a lot of people and they talk to...  One 
of the projects that your daughter was involved in was the nature center, they went up and they talked to 
the nature center director up there.  They then went to other nature centers... they contacted them, xxx. So 
I like the fact that when I see somebody that’s at the end of their academic career, what they’re doing is 
researching and pushing if farther and exploring and, you know, many of those students went ahead and 
came up with a number of different ideas (Betty-Sue ID-B: 23: 10-20).
Sarah: it has to do with maturity and experience, and also the skills have developed a little bit more... the 
manipulative skills, have gotten better... gotten stronger; their knowledge... they’re much more facile with 
the software, and their thinking skills hopefully have developed... their understanding of concept, their 
understanding of audience, those are huge, huge leaps that students make.  
Interviewer: It should be... knowledge bases and thinking skills.  Art there any that just stick out to you 
right away that you absolutely know that your seniors have “gotten it?”  
Sarah: Yeah... the reason I hesitate is because there are a couple of ways that they’ve gotten it... and I can 
talk about the business way, and the study abroad way, and the studio way.  In the studio way, I know 
students have gotten it if they read the problem statement, they start to have ideas, they understand the idea 
of quick sketching, they don’t grab onto their fi rst idea...that they have a couple of ideas.  They’ll talk to 
people about it.  They’ll do some research, and they’re faster...
Sally: Um-hmm, well, simple things like page layout, sequential design, systems design... is a big one, 
I have the last few years taught a wayfi nding class, and they have no experience in systems design, yet 
they’re going to have to do it on the project, so... But they get that at the close of the Junior Studios... I 
guess, you know the conceptual development; the Sophomore projects are much more form based than 
concept based, so there’s a lot of conceptual work that happens in the Junior Level... and in some of the 
elective classes that they don’t take until the Junior year.
Interviewer:  So we would hope that by the time they are leaving you, their work has a much stronger 
conceptual element?
Sally:Um-hmm, I mean that is not across the board in Design education, We do have some distinction 
compared to other schools in that we push concept a lot more (Sally GD-A9: 5-20).  
Aladdin: That’s a good question, Ah, you know when they enter they are not familiar with another word 
that is pretty close to the hearts of City Planners... is the planning process, they are not familiar with the 
planning process.  And you know, I argue in my introductory class, that everyone, regardless of age, sex, 
religion, or ethnic origins or whatever, is a planner.  And I tell them humanity would not have survived if 
people did not plan (Aladdin CRP-B20: 15).
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Andy:  Ah, some of that depends on what kind of work they would be doing, but the basics anymore are 
you have to be able to draft, and you have to be able to do orthographic drawings on the computer and 
be able to understand how to manipulate line, and understand those programs, both AUTO-CAD and 
REVIT... anymore, those are the ones that are the basic drafting programs for orthographic drawings. 
Those are confusing drawing programs... because they’re on screen they judge line weight by color, not 
by what it looks like... and people tend to do horrible drawings because they can’t look at purple, green, 
yellow, orange, red and understand which one is heavier or lighter than another... what it actually looks 
like when it’s printed out. So they need to have that skill as well, but they need to be able to do design 
drawings which are different than technical drawings. They need to understand what the difference is 
between a symbol and for something say, like dirt which is a kind of funny cross-hatch pattern, and what 
the idea of dirt is which is a heavy mass of material that you put buildings into...and so you want people to 
be able to do drawings which are evocative of the quality of the thing, and not just the quantity of the thing 
that they’re trying to make, so I do think that they need to be able to do two and three dimensional digital 
drawings that allow them to get at the quality of the thing... maybe another way to put that is a traditional 
Architecture project from the era of pre-digital would ask you to do essentially a basic set of plans, 
sections, elevations, the two dimensional orthographic symbolic drawings of what the building is, and 
maybe a perspective... though perspectives are time consuming, and maybe a model. That tended to leave 
off the fi rst part and the last part of the important parts of judging the project. The fi rst part being where 
the idea development came from, and the last part being what’s the perceptual quality of being there... and 
they need to be able to use digital tools to get to that perceptual quality of being there. They’re just faster 
and more sophisticated than doing hand drawings. Andy AR-C35: 5-30
Amy: ...they need to be able to draw, and it’s drawing to think... but also they need to draw to represent 
to others. So it may be about how to diagram – which is a cool thing to do – but also how to communicate 
through drawing. So they need to start developing their hand and their computer skills. Amy AR-B14: 30-35
Vern: Like cameras and fi lm, and scanners, and also other communication devices like Global Positioning 
System, GPS, so I’m also, in addition to being known as a process guy, I’m also known as the technology 
guy... so I’ve enjoyed helping students fi nd out what the advantages and disadvantages are of different 
kinds of technology... you know what’s appropriate... what kind of technology is appropriate for a 
particular project...particular client and timeline... budget.  For example in this intermediate level course 
that I’ve described to you, Ecological Design or Regional and State Design... it’s had different names over 
the years, but  we’ve used a variety of different technologies for this, and one in particular that we’ve 
focused on every year since 1976 is GIS or Geographic Information Systems.Vern LA-B19: 20-30
Vanessa: My goal is right now to move the students from freehand and technical manual drawing into 
digital.  So, now computer drawings are... I mean computer drawing programs or modeling, really, I mean 
what computers are opening for us is a veritable world and for a while... and for a little bit, xxx xxx there 
was an older... certainly a more mature, I mean there was a period of skepticism, but there is no question 
now that we’re not losing much by simply just exploring the possibilities that are available through the 
computer programs..  Computer programs today, there is no distinction actually between 2D and 3D in 
computer drawing... in some programs... I mean of course Photoshop is two dimensional, and there of 
course can be all kinds of effects with that, but I think that... other programs...but even Photoshop can be 
animated, so... but you know, you move on to what we call the three dimensional kind of modeling, and 
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that’s where it all blends, and the simulation, the yeah, simulated abilities of computer programming is 
just already... it’s going to be, I mean at the pace that it’s going it’s going to be absolutely phenomenal, in I 
think, you know, fi ve or ten years but, I think even now, it is absolutely  transcending all we could ever do 
with drawing.
Alden:  they should be able to use, um computers, computers software is a key habit, GIS is an 
information system that is can be used um to map or I use to look at relationships and that is useful. Alden 
CRP-C23:1
Alfred: I would consider it important for them to know how to draw a hand, as well as by CAD, operate 
design software, but that’s not the major... major skill of a Planner.  But defi nitely manipulation of space, 
they should be able to understand it 
(Alfred CRP D34: 1-25).
Betty-Sue:   I think they need to be able to do graphics...drawing is their language, and once you get into 
the design profession, wherever you are, you have to have that language skill, which is drawing, whether 
it’s in the sketching, or the drafting, or the AUTO-CAD, those... that’s the way you communicate. Betty-
Sue ID-B18: 10
Blosson:  fi fteen years ago, if the people in the fi rms... employers or designers or xxx designers saw 
anything that was computer generated in the portfolio of a student whether for internship or for entry level, 
they would be grabbed.  Now, that’s run of the mill kind of, it’s expected that everybody knows that... 
working on the computer, the Photoshop, the... whatever it may be.  And what I’m hearing now in the 
request for recommendation is that the student needs to sketch, sketch, sketch, Blossom ID-C31: 20-30
Sandy: you’ve got to be able to run technology.  If you can’t run your computer these days, you are 
probably shut down.  Because, you’ve got to be able to have a minimum skill in technology... in the design 
software that is of current mode. Sandy GD-B20: 20-25
Sarah:  Sure... well I think they need software skills, and that would be the Adobe Suite programs, is that 
what you...
That’s the kind of thing...
Sarah: Understanding spreadsheets might be good, because if they’re in their business classes, or in their 
practicum class it’s great for budgeting.  Let’s see... other technical skills; I’m not sure where this falls in, 
but certainly Typography... that’s probably more knowledge... than skill, but you defi nitely need to know 
your page layout programs to get some really good typographic solutions.
Stella: I think technology has defi nitely  made an impact on how some people teach, but I also think that 
it’s important that all students understand the importance of the hand in manipulating tools and that if 
you’re exclusively working on the computer, I think  you start to get this mass-produced image that is 
really diffi cult to get away, unless some way you are able to bring the hand back in, then have that become 
a part of your technology too...Stella ISA-C44: 30-35
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I fi nd kind of interesting is that students talk about that image as being three dimensional... it’s physically 
never three dimensional,   it’s always a fl at image on a fl at screen... we can move around the space, you 
know we’ve got tools... digital tools that allow us to experience it in a kind of a virtual space... but it’s still 
virtual, it’s not real  Stu ISA-D53: 15
Materials
Stacy: the material and the demands are so great, but this repetition of activity over, and over, and over 
again is critical to learning again this physical language that is ceramics on the wheel; it’s also ceramics 
off the wheel, because there’s a fair amount of learning to manipulate the material, but the wheel is much 
more demanding; it’s a tool that is big and powerful.  So students learn through repetition how to Ah, 
gradually refi ne their skills, and they have this dialog that’s going on with the tools, with the materials, and 
with what they’re learning. Stacy: ISA-A5: 15-25
Stella: I mean you can talk about it, it’s important, but I think fi rst it’s important to learn to manipulate the 
tools and learn how to see forms, and interpret form onto a two-dimensional..., or into three dimensions. 
Stella ISA-C41: 25-30
Arnie:  This building out here (indicating the new addition) this thing is going to have better energy 
effi ciency, it’s going to have LEED platinum or something like that which is supposed to be highly 
effi cient relative to other effi cient buildings, but the building is pretty much... it’s even more hand made 
than hand made buildings, you know, there are a bunch sticks out there, steel sticks instead of wooden 
sticks, they have some steel trusses, some steel round pipe columns and they put all that stuff together and 
they layer out some good old fashioned steel decking, put some concrete in there with some mesh, and 
see, the systems are... a little tie back over the one inch insulation is a little improvement, so the whole 
damn thing out there is just about as hand made as anything that’s been hand made in the last 200 years.  
So to that degree, nothing is new, except that the chemistry is new.  Now the chemistry of the thing is new 
so what kind of architect... You could be prepared to undertake chemistry and physics... the chemistry of 
the blue board, what gives rise to it, very little of which is there... you can see it up there, that blue stuff, 
that blue insulation board... the chemistry of that blue board has a direct effect on energy fl ow which is 
physics.  So to some degree you’ve got to bring together your knowledge of physics and your knowledge 
of... you’ve got to like that stuff... Arnie AR-D58: 1-15
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Alice: Um, I think at some ability to think synesthesically if that’s a word,  you know, how sensory 
experiences add up, in my book, that’s really, really key to architecture, because I think too often we ask 
people to think only visually, and that’s really not all there is to it.  Because what places sound like, what’s 
they feel like, what’s it smell like what they... you know, it’s sort of haptic experiences of places is what 
most people notice.  Um visual stuff matters, but it’s, you know, probably less important in lay people’s 
experiences or the physical environment (Alice AR-A4: 20-30)
Andy: so much more of the quality of a place has to do with what it’s made of, how it’s put together, what 
the light is, what the acoustics are, what the things you add into it which are not about the shape or form of 
it, necessarily.  So space is a much broader topic than what does it look like.  There’s all of the other senses 
that have to deal with... (Andy AR-C38: 30-35)
Amy: How can I make places that all kinds of people have equal access to?  Students in second year take a 
class which has them look at some of those regulation kinds of things like the ADA, zoning, all those kinds 
of things (Amy AR-B17: 40-45)
Amy: we might be able to say, let’s look really how easy it is to get people into the X-ray room... to get 
them off the gurney and onto a machine.  Should those rooms actually be something else than what we’ve 
been doing?  (Amy AR-B21: 5).
spaces.
Amy: composition is part of how we make places, and the weird thing about places for people... you’re 
composing sets of activities and you’re composing experiences in terms of volume, and in terms of texture, 
so these are skills you need to learn too (Amy AR-B16: 25-30).
Amy: Also, students have to think about people’s motion through space... that you’re not designing for a 
static spot, you’re designing for people moving through, air moving through, sound moving through, you 
know all these kinds of things.  So getting people to think both three dimensionally, and then also think, I 
guess I’ll say haptically or processionally (Amy AR-B22: 5-10).
Andy: they know more or less what they want, so you do a lot of paperwork up front with those sorts of 
projects... you’re doing programming documents, you’re doing budgetary documents, you’re meeting 
with stakeholders to determine what they’re doing.  You tend to delay the process of discussing what 
the building is, because you’re trying to collect enough information from many, many stakeholders to 
determine what the scope is 
(Andy AR-C33: 1-5)
Alola:Yeah, we really look at things like you know affordable housing and how do people move from one 
part of the city to the other do they have access to certain lands or certain places to live, you know are there 
jobs for everybody and do we think about the whole spectrum?  You know, in terms of residential, you 
know access to jobs, access to schools and education you know space often determines accessibility and so 
you’ve got to me we’re much broader in terms of the design that we do.  Although a lot of people think of 
it as physical infrastructure roads, you know that kind of thing. Sewer, water, we do a lot more than that.  
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Yeah you, you, you I think you just told me you’re designing lifestyles.
Yeah, yeah, yeeah, well we design for the people who live in our communities and we should design for 
everybody, not just those who can afford it. (Alola CRP-A8: 40 – A9: 10)
Bobbi: Oh yeah, I was just going to say that.  This is kind of naive altruism, but fi duciary of the client, that 
they are trying to work in the client’s best interest to move the client’s experience and a whole range of 
client issues to where they believe the client wants to and needs to be (Bobbi ID-A7: 30-35).
Betty-Sue: Interior Designers tend to be concerned about is designing the interior for... to ensure the 
health, safety and welfare is obvious, and so lighting is one of the big things we can do.  We talk about the 
acoustics, we talk about how different spaces will affect perceptions... say for example for the elderly and 
how they see or don’t see in certain situations. (Betty-Sue ID-B19:35)
Betty-Sue:Ok, well we are designing for the client’s wishes, but we’ve got to make sure that we ensure that 
the occupants are able to use the building properly(Betty-Sue ID-C22:5). 
Alola: our job is to protect public health safety and welfare, protect the public interest, you know these are 
the the BIG ideas the grandiose ideas that should guide all planners in terms of who you are, um what you 
do, and how you do it (Alola CRP-A8: 15)
Betty-Sue: you’ve got to interpret what they’re saying and what they’re needing and your job as a good 
designer is to yes, listen to what they say, but then go beyond that and fi gure out what it is they really need 
(Betty-Sue ID-B16: 20).
Blossom:  then I ask how do I want people feeling the space.  How do I want people to emote; it might be 
my client, but then my client is not by himself or herself, there are other people, so I have to think about 
that (Blossom ID-C34: 30-35)
Blossom:  if the designer has this sensibility to this kind of emotion that the space will have xxx, then 
it will be different kind of space.  It will be aesthetic, it will be safe, it will be comfortable; it will be an 
ensign of one’s life, that’s the ultimate purpose or goal of the Interior Designer.
Vern:  Often to me what it boils down to is deciding how we want people to feel when they’re experiencing 
the design that we’re proposing, do we want people to feel a sense of awe... inspiration, do we want people 
to feel a sense of comfort... ahh, relaxation, do we want people to feel a sense of curiosity? (Vern LA-B23: 
25)
Vern: typically the most important at the beginning is an understanding of who the client or clients are... 
that comes back to audience... we’re talking about what their needs are (Vern LA-B14: 35-40).
Vern...Requiring research and interviews, and many times confl icting needs, you know, where you have to 
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have a trade-off and you can’t have everything (Vern LA-B16: 25-30).
Victor: You’re not going to specifi cally identify... I mean to visually identify the user, but you make some 
general investigations and assumptions for a civic project, for instance.  Understanding the user in terms 
of places to sit, places to walk, um... matching those types of use, sitting and walking, standing or laying 
down... speaking, and matching those to particular site qualities (Victor LA-C40: 15-20)
Sandy:  we teach audience analysis and you know like knowing the visual sense of your target audience 
(Sandy GD-B19: 20)
Sandy: what we as designers do is we need to know our subject who they are, what system they have to 
play within, and when we design this, we are designing it to take into consideration what is the primary 
motivating factor for that subject.(Note summary)
Sandy:  This is absolutely critical because what I fi nd at least in my own research, is that many people can 
articulate a problem, OK, and they can understand the target audience, and they can even know what the 
solution should be... but until you can take that long list of articulations in a verbal language and plug it 
into a visual solution, whether a 2D or a 3D or a time-based, or a spatial, or a sensory solution... until you 
can say um, I have a person who is experiencing anxiety, so I need to make a piece of communication to 
ease anxiety... OK, these are the things that ease anxiety, you know... maybe not too much information, 
well defi ned steps... things like that.  Ok, how does that now translate into my artifact or environment?  If 
you can not make that translation... if you can not do the translation step you’re talking about, which is say, 
Ok, visually, you know if you were using the two square analogy, two squares close means we like each 
other, two squares pointed... with the pointy parts, it means we’re antagonistic, overlapping maybe means 
that one is domineering, you know, if you can’t do those kind of translations into verbal-visual... you can’t 
do design.  And this is critical because you’ll see it all the time in psychology... what’s... the difference 
between psychologists and designers is that psychologists observe a situation; designers have to make a 
solution for it... so they not only have to observe it, they have to be able to write the translator... and the 
translator changes with each situation... so I can’t say that there’s one translator, but the ability to write the 
code for translation is what a designer has to do  (Sandy GD-B18: 5-25)
Sarah:  occasionally I’ll see a message seems to be out of... that I might feel morally or ethically 
uncomfortable with, and I have to point that out, I don’t necessarily need to change their mind, but just say, 
“How do you think a woman might feel looking at this?” “Well sex sells.”  “OK, well, what if your 8 year 
old sister were looking at this?” Hoping that there might be a light bulb going on in somebody’s mind that 
who is your audience and who might be your audience?  (Sarah GD-C31: 5-15)
Stacy:  Well, what I like to think about is a question that was posed to me by a teacher of mine in graduate 
school and he said to me, “What is the experience you want people to have?” And I’m like, “hunh,” Oh 
yeah, yeah, Ok, I’m not just doing this because it feels good – although I’ve got to say that’s part of it 
– but I’m doing this because somebody else is going to look at this and go, “Oh a Smurf that mated with a 
glove,” or “Oh that’s stupid,” or, “Wow, that’s so cool, I want twelve of those,” or, “Well my kid could do 
that.”  But in any case, what I’m doing is thinking about – at some level – what’s going to happen.  That’s 
not to say that I’m bringing that person into my mind as a critic, but just simply saying, it’s a basic 
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of communication, is this piece designed to give people a sense of deep spiritual connection to universal 
truth in the world, is it designed to make someone laugh, do I know what this is about, sometimes I don’t... 
(Stacy ISA-A6: 20-30)
Stu:  Maybe ultimately they’re certain aspects of something in an arrangement that I’m looking at... that I 
edit out completely, because they’re not important, or they’re distractions... they take attention away from 
things that I want the viewer to see in the work that I’m making (Stu: ISA-D55: 1-5)
Stu: there’s gonna be a certain place where I can crop it…where it might be like where if I only show that 
edge it might be frustrating for the viewer (Stu: ISA-D63: 1) 
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Architecture
Alice:  they better have some ability to incorporate it into proposals and ways they think about buildings 
and integrate those things one with the other.  So, materiality, physicality, human comfort...  There’s also 
the dimension of how architecture fi ts into cultural expression, that they learn about, I think in school 
cause most of them don’t come with some sophisticated awareness of the History of Architecture (Alice 
AR-A10: 15-20)
Landscape Architecture
Vern: context... connectivity, and that’s connectivity in a cultural sense and in a natural sense, in an 
environmental sense, in a visual sense, that has an infl uence on design.  So I would say those are two of 
the most important at the beginning (Vern LA-B15: 1).
Victor: bigger issues would be, you know, adjacencies, and dealing with public adjacencies, if you have 
residential area adjacent to an industrial area, or if you’re building an industrial area in a fl ood zone... 
those things relate (Victor LA-C30: 35).
Victor: Well I think that it’s you know important for them to, understand physical characteristics of the 
site:  trees, soils, bedrock, or stone, or what’s the subsurface.  What’s below the surface that might affect 
what’s going on at the surface?  Um... water 
Community and Regional Planning
Alden:  History is very important, political i... issues are very important, economic issues are important, 
cultural associations are very important (Alden CRP-C30: 45 – C31: 1)
Alden:... yeah, take a, take a, take a big view um of the situation, the whole situation, and, and look at 
that, that’s how you can descend into the relationship. There are some planners who look at... are actually 
writing about agricultural policies in the state of Iowa and they’re thinking about how that will affect 
China. 
Aladdin:  zoning is the bread and butter of planners.  They don’t design a building per se, but they tell 
you how to build it.  They ask the city about the housing codes, the city about the building codes, the city 
about the plumbing codes they have to make sure that all of those codes are enforced, and you can cover 
this is the size of the lot, you’re going to have to have 20 feet between this house and the edges of that 
house, and so forth.  Zoning regulations, they will tell you what is alive in each area of the city, and how 
this is enforced to meet the requirements that are in the law of the land in that city.  But they don’t do it 
themselves, they don’t go and design the house itself, they don’t go and necessarily do the site plan some 
of them do if they specialize in that, but the majority of them don’t do that, but they make sure the site 
plan is submitted and they check it (Aladdin CRP-B19: 40 – B41: 5)
Interior Design
Blossom: the student has to have awareness… self awareness and awareness of others, awareness of the 
environment.  The student has to be exposed to different cultures (Blossom ID-C29: 40-45)
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Blossom: you look at the location of the place, because we’re Interior Designers we usually work with 
people who are working with existing buildings.  So I have to study the building, I have to analyze 
the building, I have to analyze the context of the building and the environment, the micro and macro 
environments, so that I will know what I do here will relate to them and not only among the four walls, 
I’m really working matters where it is environmental.  So there are relations, outside relationships, and 
this relating to the larger meaning, and this larger meaning relating to my macro environment... well let’s 
say the neighborhood.  So it’s not limited to this, I really have to have an idea what is happening out there. 
So my creation will be part of the whole, and that is what makes it holistic (Blossom ID-C34: 5-15).
Graphic Design
Sandy: the whole culture that governs any communication or interaction.  So between you and I, if I’m 
going to design for you, I’ve got to know what culture you come out of.  What system of things are you 
bound by, so for instance, I might need to know that you’re an American, I might need to know that you 
are a woman, I might need to know your age, or your religion (Sandy GD-B16: 15-20)
Sarah: Now research could be in the form of – let’s take an example of they’re designing a food package 
– so the research might be going and researching color palettes that appeal to certain food types, research 
would be going and photographing that food product on a shelf, research might be going to the library and 
seeing how has the tomato soup can label changed over the years what did it look like... (Sarah GD-C34: 
35)
Integrated Studio Arts
Stan: I would like to see more designers who are very conscious of the reasons why they design the 
way they do... and that consciousness has to do with an understanding of what cultural, economic, and 
social factors have affected him or her as they’re sitting there at the drawing board, trying to meet the 
specifi cations and needs of a particular client or commission (Stan ISA-B26: 1-5).
Stacy: I’m also aware that it’s very much a cultural... it’s embedded in the culture of who I am and how I 
grew up and where I grew up (Stacy ISA-A14: 1-5).
Stella:  A lot of things:  the effects of a positive form on the negative surrounding space, how it fi ts into 
that space, and that works with both two and three dimensions.  I mean you wouldn’t want to take a tiny 
little sculpture and set it out in the middle of a room... unless there was a specifi c concept based on that, 
but it would have to be a pretty strong concept (Stella ISA-C41: 1-5)
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Arnie: And that phrase today, little ideas and big ideas, that’s what it implies to me right now.  The big idea 
is the master strategy; within that there are many options for the things that one does (Arnie AR-D62: 5). 
Amy:  Some people work from kind of a kernel and they just keep working out.  Some people start with a 
big idea and then they kind of go down into the detail.  And so you start from a big idea which took kind 
of meta-analysis, screening and synthesis, and then as you keep going down, you’re doing it at a deeper 
and deeper kind of point... and more and more specifi c about what you’re doing (Amy AR-B20:10-15).
Alice:  you know, what’s immediately outside my door, you know, when I’ the sort of little close things 
rather than the big picture.  The big picture matters, of course as well... so multiple scale kind of thinking 
maybe you know something to...  but being able to relate small things to the larger whole, you know to 
have some kind of coherence and um little sensory experiences and the larger whole  (Alice AR-A2: 40-
45)
I think there’s also just a basic understanding of how things relate, and I can’t identify one particular skill 
or trait, but it’s just understanding how one main type, you know, A might relate to B and vice versa, 
and also how A relates to B, to create C.  A very simple example is:  if the soil is bad, and you want a 
particular plant there, and you don’t plant the right plant there, the plant dies.  Right, that’s a very specifi c 
knowledge... bigger issues would be, you know, adjacencies, and dealing with public adjacencies, if you 
have residential area adjacent to an industrial area, or if you’re building an industrial area in a fl ood zone... 
those things relate.  And...
That to me seems to be a parts-to-whole relationship.  
Yep, defi nitely parts-to-whole, um-hmm. (Victor LA-C30: 30-40)
Alden: So we we deal with small towns, we deal with um big cities, we deal with regions, we deal with 
communities.  So you should be able to understand all of those um functions and how they work together 
with other systems (Alden CRP-C24: 35). 
Blossom: I have to analyze the context of the building and the environment, the micro and macro 
environments, so that I will know what I do here will relate to them and not only among the four walls, 
I’m really working matters where it is environmental.  So there are relations, outside relationships, and this 
relating to the larger meaning, and this larger meaning relating to my macro environment... .. well let’s say 
the neighborhood.  So it’s not limited to this, I really have to have an idea what is happening out there.  So 
my creation will be part of the whole, and that is what makes it holistic. (Blossom ID-C34: 10-15) 
Sandy:  Now 2D space uh should have a systematic relationship (to 3D space) so if you’ve designed a 
design system, your web site should mirror what’s happening in your newspaper ads, should mirror what’s 
happening when I come into your offi ce space, and it should have a cohesiveness or a harmony.
Sarah: but they do understand that, and the use of the grid system.  And the grid system is an invisible 
underlying structure that helps organize things visually.  You may not, if person is looking at say a page of 
magazine layout, or even the layout of a novel they will see a consistency from one page to the other... the 
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folio, the page numbers are in the same place or in fl ipped places, always at the bottom or always at the 
top, the chapter heading might be at the top or the bottom, the text is in one block and it’s always in the 
same place on the page... (Sarah GD-C28: 25-30)
Stu:  the student would need to be able to see things in a particular way that would involve kind of seeing 
the big picture, seeing the Gestalt of relationships between forms and space; to be able to see space; to 
be able to see relationships, I guess I would say; and it would also be kind of in a sequence from seeing 
the whole to kind of being able to see more specifi cally, smaller and smaller relationships or smaller and 
smaller parts (Stu: ISA-D48:40-D49:1).
Stacy: ... the relationship of the parts to the whole, and the ability to surprise myself by putting together 
combinations of shapes and forms that feel right... and that’s a real hard thing to clarify beyond that, but 
I think the best analogy I can come up with is to say that when I’m composing sculptural forms, that’s 
exactly what I’m thinking about... is the composition, it’s a little bit like jazz, (Stacy ISA-A8: 20-30) 
Stella: I think in an advanced student, one that intends on going to the next level, perhaps in graduate 
work, there is naturally a cohesiveness in their work... from series to series, from subject to subject there’s 
some cohesiveness just some natural... even if it’s just a thin thread that...
Interviewer: They have some kind of a thin thread that runs through their work whether it’s an idea or a 
style, or a skill, or a technique, or something...
Stella: Yeah, right... It’s kind of like looking at, well maybe this isn’t a good analogy... like their 
handwriting, you might be able to tell that this is this person.
Interviewer: Well actually, I think that’s a very GOOD analogy... it looks like you in some way (Stella ISA-
C43: 30-45)
Stu: you need to have fi ve or six pieces included by the end of the semester, those pieces should have 
some sort of thread that connects them, so that you’re not thinking about an individual piece as a stand-
alone, but as it relates to the other things that you’re doing in developing a body of related work. Each 
work should stand alone as a resolved piece, but there should be some thread of commonality between 
them, and that commonality is self determined (Stu: ISA-D67:5-10).
Stan: Aristotle feeling that you should go out into nature and study the various things there and then come 
up with generalities about them, whereas Plato felt that the generalities existed already in the mind of god 
long before the specifi cs were created and those were what the thinker should concentrate on.  Historians 
of Philosophy say that there are different periods you know, pendulum shifts between Aristotelian and 
Platonic way of thinking... well I guess I’m much more in the Aristotle camp, and believe that there is 
no such thing as an Athens, or an ideal, or a perfect form, that is somehow divorced or separate from 
the specifi cs that give rise to it.  So in actual classroom practice, that means I won’t stand there and say, 
ok students here’s what Cubism is... let’s look at some examples of Cubism, NO, to me that would be 
imparting a very wrong way of thinking...rather I would say let’s see what Picasso did in 1907 and why he 
did what he did.  and what he came up with, and why people attached the label of Cubism to that, and how 
other artists imitated him and then Picasso and these other imitators all had these same characteristics 
Systems thinking
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which fi t in with a particular way of thinking, world view or ideology of that particular period and we call 
that Cubism (Stan ISA-B32: 15-30). 
Stan:  Falling back on the concrete... I’m trying to think of specifi c examples if I showed a student a 
painting by Braque or Leger, I would like them to be able to say, oh, that’s Cubism, but I would also like 
that student to sit down, and at my request make a sketch of something that’s Cubist, in other words they 
know what Cubism is, not just because it’s a label attached to that painting, that painting, and that painting. 
But that it does have, in a sense, an independent life of its own, and that they could make a new Cubist 
design based on those three or four principles common to all Cubist designs. Of course in order to know 
those three or four principles, they must fi rst study the actual examples of Cubism that are out there from 
the early 20th century to the 1930’s and 40’s or whatever... they went out of style and were replaced by 
other movements... and then they can see how Picasso does this, Braque does this, Leger does this, Chagall 
does this and although had their particular different hands or personal styles or obsessions, they were 
painting in a particular way that could be called the Cubist style... and here are the one, two three maybe 
four elements that are common to all of that (Stan ISA-B31: 10-20).
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Interior Design
1 Interior Design is a design discipline that gives form and quality to habitable space.
2 While Interior Designers tend to focus on, as the name suggests, interior environments, 
there is considerable latitude within this description to relate interior to exterior and 
vice versa. 3 The obligation of the Interior Designer is to provide for the health, safety 
and welfare of the occupant. 4 Within this framework, interior designers strive to 
create environments that are comfortable and functional; the physical and emotional 
experience of occupied space is a major concern of the Interior Designer. 5 The Interior 
Designer must have a well developed capacity to visualize space and also the ability to
manipulate space. 6 The capacity for spatial visualization has several aspects: the ability 
to visualize a 3D space from 2D represtntation such as a sketch, the ability to visualize 
the experience and materiality of a space, and the ability to imagine and evaluate possible 
transformations of the space. 7 While the Interior Designer is an adept three dimensional 
thinker, he or she is also very aware of the two dimensional properties integral to three 
dimensional space. 
8 Interior Designers rely on  socio-ethical principles, functional principles, technical 
principles,, economic principles,, and visual-aesthetic principles in thinking about design. 
9 A strong aesthetic sense is important and a broad background in the fine and liberal 
arts is an asset. 10 On the social and ethical side, Interior Design is prepared to address 
issues like sustainability and the impact of space on human life. 11 Interior Designers are 
conversant in the elements of design as the terms are usually used: line, shape, texture, 
space, and value. 12 However, the elements used by the Interior Designer are more likely  
to be actualized as things like lighting, furnishings, and floor coverings. 13 Interior
Designers should be attentive to design context in the physical sense, in the cultural 
sense, and in an historical sense.
14 The thinking skills of Interior Design include creative thinking, spatial thinking, and
problem definition and analysis, eventually leading to problem solving. 15 A strong sense 
of design process facilitates the integration of the required thinking skills. 
16The design process begins with an assortment of existing and desired factors that 
are established by expressed need, research, exploration, precedent or observation. 
17 The Interior Designer analyzes these factors selectively. As the analysis proceeds, 
some aspects of the analyzed material are discarded and others selected as a likely 
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basis for design. 18 Relationships begin to develop as the designer makes connections 
between compatible groups of factors. 19 The selected design factors may be organized 
into minimal and optional requirements, often expressed as program and the design 
criteria. 20 The designer must then integrate these factors with appropriate professional 
knowledge bases and begin to envision some preliminary design alternatives. 21 As the 
alternatives begin to develop, possible concepts also emerge. 22 Concept is a main idea 
that emerges from the factoring process.  23 As the project advances, the concept serves 
as a unifying force, a filter, and a creative stimulus. 24 The developing design alternatives 
will be evaluated, edited, and revised numerous times throughout the design process. 
25 Successive iteration, evaluation of solution  concepts, recombination of factors and 
filtering of design elements constitutes a fundamental cyclical improvement process. 
26 Critical thinking is a natural part of this assessment, iteration, and revision cycle.
27 The Interior Designer must become an articulate critic of design in general and his or 
her own work in particular. 28 Critiques should address the degree to which the design 
responds to the general goals of Interior Design, including: health safety and welfare, the 
project criteria, the concept, and the experiential quality of the final design.
29 Ultimately, the Interior Designer will prepare visual representations of the design 
proposal for presentation to the client. 30 These representations may be manual or digital; 
presentation tends to be a combination of verbal with visual information. 31 Program
specifications, however, are prepared in writing or as referenced diagramatics. 32 Among
themselves and with others, Interior Designers tend to rely on rapid informal means of 
communication such as quick, usually linear sketches or study models.
33 The Interior Designer develops  interactive  relationships between designer and client, 
designer, client, and user or anyone affected by the design. 34 The attitude toward the user 
must be empathetic whether or not the user is also the client. 35 The designer is dependant 
upon the client for the initial assignment and responds to the expressed needs and desires 
of the client taking into consideration the best interests of both the client and the user. 36
It is, however, the responsibility of the designer to make a critical examination of client 
requests to eliminate the possibility of significant omissions or risks and ensure that the 
entire range of project requirements are met.
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Appendix H:  Validation Results
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Appendix H:  Validation Results
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Appendix H:  Validation Results
�
��
��
��
��
�
�
��
��
��
�
�
�
��
�
�
��
�
�
�
��
�
�
�
��
�
�
��
�
�
��
��
��
��
��
��
�
��
��
�
��
��
��
��
��
�
�
�
��
�
�
��
�
�
�
��
�
�
�
��
�
�
��
�
�
��
��
��
��
��
��
�
��
��
�
��
��
��
��
��
�
�
�
��
�
�
��
�
�
�
��
�
�
�
��
�
�
��
�
�
��
��
��
��
��
��
�
��
��
�
��
��
��
��
��
�
�
�
��
�
�
��
�
�
�
��
�
�
�
��
�
�
��
�
�
��
��
��
��
��
��
�
��
��
�
��
��
��
��
��
�
�
�
��
�
�
��
�
�
�
��
�
�
�
��
�
�
��
�
�
��
��
��
��
��
��
�
��
��
�
��
��
��
��
��
�
�
�
��
�
�
��
�
�
�
��
�
�
�
��
�
�
��
�
�
��
��
��
��
��
��
�
��
��
�
��
��
��
��
��
�
�
�
��
�
�
��
�
�
�
��
�
�
�
��
�
�
��
�
�
��
��
��
��
��
��
�
��
��
�
��
��
��
��
��
�
�
�
��
�
�
��
�
�
�
��
�
�
�
��
�
�
��
�
�
��
��
��
��
��
��
�
��
��
�
��
��
��
��
��
�
�
�
��
�
�
��
�
�
�
��
�
�
�
��
�
�
��
�
�
��
��
��
��
��
��
�
��
��
�
��
��
��
��
��
�
�
�
��
�
�
��
�
�
�
��
�
�
�
��
�
�
��
�
�
��
��
��
��
��
��
�
��
��
�
��
��
��
��
��
�
�
�
��
�
�
��
�
�
�
��
�
�
�
��
�
�
��
�
�
��
��
��
��
��
��
�
��
��
�
��
��
��
��
��
�
�
�
��
�
�
��
�
�
�
��
�
�
�
��
�
�
��
�
�
��
��
��
��
��
��
�
��
��
�
��
��
��
��
��
�
�
�
��
�
�
��
�
�
�
��
�
�
�
��
�
�
��
�
�
��
��
��
��
��
��
�
��
��
�
��
��
��
��
��
�
���
���
���
���
�
��
��
��
��
���
��
�
��
��
��
���
��
��
��
��
��
��
��
���
��
��
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
��
��
�
���
���
���
���
��
��
��
��
��
��
��
�
��
��
��
��
��
���
��
���
��
��
���
���
��
��
���
�
���
���
���
���
��
��
���
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
��
��
�
���
���
���
���
��
��
���
���
��
��
��
��
��
��
���
��
���
���
��
��
���
��
��
���
��
���
���
���
���
��
��
��
��
��
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
��
��
�
���
���
���
���
��
��
���
��
���
���
��
��
��
���
��
��
���
���
��
��
���
��
���
���
�
���
���
���
���
���
��
��
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
��
��
�
���
���
���
���
��
��
��
��
��
��
��
��
���
��
��
��
���
��
��
���
���
��
��
��
��
���
���
��
���
���
���
���
���
��
��
��
��
���
��
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
��
��
�
���
���
���
���
�
��
��
��
���
��
��
��
��
��
��
��
��
��
��
��
���
��
��
���
��
���
��
��
��
��
��
��
��
��
��
�
���
���
���
��
��
���
��
��
��
���
��
��
��
��
��
��
��
��
��
��
���
��
��
��
��
���
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�� ��
��
���
���
���
���
��
���
��
���
��
��
��
�
�
�
��
�
�
�
�
�
�
�
�
�
�
�
��
�
�
�
�
�
�
�
�
�
�
�
��
�
�
�
�
�
�
�
�
�
�
�
��
�
�
�
�
�
�
�
�
�
�
�
��
�
�
�
�
�
�
�
�
�
�
�
��
�
�
�
�
�
�
�
�
�
�
�
��
�
�
�
�
�
�
�
�
�
�
�
��
�
�
�
�
�
�
�
�
�
�
�
��
�
�
�
�
�
�
�
�
�
�
�
��
�
�
�
�
�
�
�
�
�
�
�
��
�
�
�
�
�
�
�
�
�
�
�
��
�
�
�
�
�
�
�
�
�
�
�
��
�
�
�
�
�
�
�
�
�
�
�
��
�
�
�
�
�
�
�
�
�
�
�
��
�
�
�
�
�
�
�
�
�
�
�
��
�
�
�
�
�
�
�
�
�
�
�
��
�
�
�
�
�
�
�
�
�
�
�
��
�
�
�
�
�
�
�
�
�
�
��
��
��
��
���
��
���
���
���
���
��
��
��
��
��
��
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
��
��
�
���
���
���
���
��
��
��
��
��
��
��
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
��
��
�
���
���
���
���
��
��
��
��
��
��
��
��
��
��
���
��
��
��
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
��
��
�
���
���
���
���
��
��
��
��
���
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
��
��
�
���
���
���
���
��
��
��
���
��
��
��
��
��
��
�
��
��
��
��
��
��
���
��
��
���
���
���
���
��
��
�
��
��
��
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
��
��
�
���
���
���
���
��
��
��
�
��97
437
Appendix H:  Validation Results
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Appendix H:  Validation Results
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Appendix H:  Validation Results
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Appendix H:  Validation Results
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Appendix H:  Validation Results
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